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4 Cognitive Biases in Incident Investigations 
Abstract 
The use of heuristics can simplify our decision processes and be beneficial when time and 
resources are sparse. Heuristics can however form an issue for the quality of incident investigations 
in the form of cognitive biases. The aim of this study was to: first, identify biased factors in an 
incident report by the Dutch safety board and recognize specific types of biases, and investigate their 
negative effects; secondly, explore possible underlying MTO factors from an organizational context 
that could lead to cognitive biases. Our findings suggest that the illusory correlation, expectation 
bias, framing, hindsight bias, non-consequential reasoning, choice supportive bias, illusion of control, 
outcome bias, primacy effect and the recency effect, can affect incident investigators and parties 
involved. The incident report was affected through biased factors that were in part less objective, 
irrelevant, perceived as more controllable, lead to a narrow focus, omitting or not following through 
on relevant aspects, and biasing the course of interviews that turn out one-sided. Recommendations 
made in a report present a frame of information that could turn out skewed by portraying biased 
information. Our methods on constructing a cognitive bias report has practical value to use in 
investigations during the revision process. Insight on underlying factors could form major 
improvements in creating early warnings and the prevention of cognitive biases. Our exploratory 
review study uncovered multiple human, technical and organizational factors. The role of a validity 
culture in investigational agencies is important to prioritize on the quality of incident reports, 
analogous to how safety cultures can preventing accidents. When core values of accuracy, 
development, independence and the risks of transparency and competitiveness are portrayed by 
management, organizational aspects like planning, allocation of resources, education & training, 
communication & collaboration and conflicts of interests could be improved. By constructing a 
cognitive bias report and adapting the role of work culture and underlying factors, important steps 
are made in improving the quality of incident reports. 
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1. Introduction 
 
In reliable incident investigation, one should aim at the rational process of first identifying 
causes, and then implement remedial actions to fix them. Previous research has however identified 
cognitive and political biases leading away from this ideal (Lundberg, Rollenhagen, Hollnagel, 2010). 
An example of the effect of cognitive biases is given by Agans (1994). In this study was demonstrated 
how subjects were capable of predicting disease, accidents and homicide. Unfortunately they were 
less accurate at making probability estimates in hindsight, due to the interference of availability 
heuristics. In other words, the information that is available after an incident affects the process of 
making realistic probability estimates. As incident investigation is mostly done in hindsight, this 
research aims at what influence cognitive biases could have on incident reports. Over the years, 
research on biased incident investigations have focused strongly on internal investigations 
performed by the own organization. However, a gap remains in scientific literature on how 
investigations by independent agencies could be biased. The Dutch safety board is such an 
independent agency from the Netherlands, which has the goal to uncover all root causes of incidents.  
In this study, we will investigate one of their incident reports, with the goal to uncover examples 
of cognitive biases, and how these can lead away from the ideal of uncovering all causal factors. We 
will construct a method to recognize these biased factors which produces a cognitive bias report. 
Secondly, we will make an in-depth literature review on possible underlying causes that could lead to 
cognitive biases in incident investigation, which will be based on recent scientific literature on 
organizational, technical and human factors. The incident report that is used for our analysis involves 
the shooting incident in Alphen a/d den Rijn from 2011 and the relationship with legalized gun 
possession. This occurrence will be discussed below in greater detail. After that, we will provide more 
insight on the basics behind cognitive biases, and form the central questions for our research.  1.1 The Dutch Safety Board 
 
The Safety Board works as an independent investigation bureau, which focuses on systematic 
safety-related shortcomings. Their investigations produces preliminary and final reports that are 
offered to the parties involved and are free accessible to the general public. An important key goal of 
the Safety Board is to point out ways for improvement instead of appointing blame. Their goal is to 
prevent future incidents or limit mitigation-effects by shedding light on the underlying causes of an 
incident. It is however sometimes difficult to identify causes, and propose remedial actions that give 
a complete picture. Cognitive biases could play an important role in leading away from the ideal of 
‘what u find is what u fix’.  
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1.2 Incident Report on Legal gun possession  
 
On April 9th 2011 in Alphen a/d Rijn, the 24-year old Tristan van der V. enters the shopping mall 
with three different fire arms, including a semi-automatic rifle. After randomly shooting at 
bystanders, 22 people are shot of who six die from their afflicted injuries. The occurrences in Alphen 
a/d Rijn elicited a lot of emotions in the Netherlands and other countries. Especially when the police 
announce that Tristan v/d V. actually possessed a gun license for all three fire arms that he misused, 
including a semi-automatic weapon, that he was institutionalized in 2006, and that he was still being 
treated for schizophrenia.  
In the Netherlands, it is by law illegal to own and use weapons, as this can form a high safety risk 
for society. However, certain groups form an exception to this rule, which is regulated by the Law on 
‘Weapons and Ammunition’. Tristan van der V. was one of these exceptions, because he performed 
shooting sports. Before members of a shooting club can purchase their own firearms, they have to 
request a gun license through the police. When there is any doubt regarding responsible and safe 
behavior with the use of a weapon, a reasonable fear for gun abuse should be grounds to deny a 
license. Tristan v/d V. has abused the rights of gun ownership. In hindsight, he should never have 
been granted the responsibility of a gun license.  
The investigation performed by the Dutch safety board centered on the following question: 
“Why is a fear for gun abuse not recognized in certain cases by the system that controls legal gun 
possession?“. The product of their investigation consisted of factors that led to the grant of Tristan 
v/d V’s license, information on the workings of the regulations on legal gun possession, and what 
changes should be made to prevent gun abuse in the future. Based on the conclusions from their 
analysis, recommendations for improvement were made to the involved parties. 1.3 Cognitive biases 
 
In assessing a situation or events, people rely on a certain array of heuristic principles. The 
complexity of a task is thereby reduced and decisions can be done more easily when time and 
attention span is shorthanded (Tversky, & Kahneman, 1974). Although this can be of use in a certain 
situation, these shortcuts need to be avoided in incident investigations. Cognitive biases may shift 
the focus to certain aspects while other important factors are excluded. As a result, an investigation 
report will not entail all the relevant factors and will turn out flawed. One could argue that this only 
forms a problem to layman with not enough knowledge on the subject, but it even remains an issue 
for experienced researchers that think intuitively (Tversky, & Kahneman, 1974). So investigators 
could be susceptible to cognitive biases. Also, people and experts that are interviewed by 
investigators can be susceptible to biased reasoning, thereby affecting the interpretation by 
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investigators indirectly. As a result, cognitive biases may limit the scope of an incident investigation 
and the relevance of causes might be judged incorrectly by investigators. Although heuristics can be 
helpful when time and resources are sparse, this can possibly lead away from the ideal to uncover all 
relevant root causes in incident investigation (Lundberg, Rollenhagen, & Hollnagel, 2010). The 
primary goal of this research is to investigate if cognitive biases can be recognized in a report of the 
Dutch safety board, and how this can form a problem in reporting the causes to an incident. The 
following section will provide theories on specific types of cognitive biases and why they could arise 
in incident investigations.  1.4 Specific types of Cognitive biases 
Based on the scientific literature on cognitive biases, we developed the following list of 20 
cognitive biases of which we believe are of high probability to arise during incident investigations. 
The ‘Just world hypothesis’ is a bias we do not expect to find. Here we will give a description of the 
bias categories, and why these biases can form a problem during an investigation.  
1. Actor-Observer asymmetry 
The fundamental attribution theory overestimates the responsibility of another person. This also 
plays a role in the actor-observer asymmetry. People who are attributed as less similar with 
themselves are held responsible more often, which is called the self-defensive attribution. The actor-
Observer asymmetry is especially evident with eye-witness reports from colleagues. When a 
colleague is perceived as similar or one can be envisioned in the same situation, the causes to an 
accident will be attributed to situational factors more often (Gyekye & Salminen, 2006).  
Accident researchers interview employees of the police to get an understanding of how the 
Weapons and Ammunition Law works in practice, and what might have gone wrong. Co-workers with 
high similarity might be prone to give more weight to situational factors, which would lower the 
responsibility of their co-worker or the procedures that are used.  
2.  Anchoring effect 
An anchor can be an arbitrary reference point that is implicitly considered and effects judgment. 
Anchoring effects emerge when there is uncertainty about an appropriate response and when a 
procedure calls for an estimation of numbers or probability (Kahneman, & Tversky, 2000). So people 
rely too heavily on the first piece of information and make small adjustments of their estimation. Not 
only with numerical but also verbal information can act as an anchor (Minami, 1998).  
In accident investigation, a lot of uncertain estimates need to be made about the probability of 
decisions. Also, numerical and verbal information that is found first can influence decisions stronger 
then later found information in an accident report.  
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3.  Availability heuristic 
The probability of an infrequent event can be overestimated if it is highly salient (Agans & Shaffer, 
1994). For example, people overestimate the occurrence of sensational deaths, like homicides, 
drowning’s, fires and tornados, over less spectacular causes, like diseases. The occurrence of a deadly 
disease is actually about 100 times higher than deaths caused by a homicide. When hindsight 
information is evident, people rely heavier on the availability heuristic. In other words, the use of the 
availability heuristic is moderated by hindsight information. The conscious search for accurate social 
knowledge is no longer needed, because the information at hand gives no reason to look further. The 
use of the availability heuristic is here by harder to suppress.  
Accident researchers are trained to look at alternative theories. However, due to the sensational 
occurrences in Alphen a/d Rijn, massive media attention and their emotional responses, certain 
theories might be more salient and alternatives might be less explored.  
4.  Choice supportive bias 
Choice supportive bias influences past memories about why decisions were made. Features of their 
choice are falsely attributed more positive than alternative options. A testimony about an accident 
might seem plausible to a researcher, but it remains his responsibility to look at the alternative 
options that could have given a better outcome (Mather, Shafir & Johnson, 2000).  
The OVV has taken numerous testimonies after the incident. When questioning different parties 
on why they acted a certain way, we expect that they will falsely attribute aspects of their choices 
more positively then alternative options. 
5.  Coincidence bias 
Coincidence bias or synchronicity occurs when the experience of two or more events that are 
apparently causally unrelated or unlikely to occur together by chance but are observed to occur 
together in a meaningful manner (Tarnas, 2006). Carl Jung was the first who described this 
phenomenon. He formulated this principle by which an action at a distance might result in the 
connection of mental and physical events which are not liked by causality (Germine, 1991). This 
phenomenon can be explained in terms of selective attention. Our environment is too complex in 
order to fully comprehend consciously. Through unconscious selective processes that highlight 
coincidences, synchronicity arises (Colman, 2011). People tend to make these connections because 
of the need to make sense of what had happened. Coincidences become connected when people 
create a narrative in retrospective where meaning is given to a phenomenon. This phenomenon then 
becomes emergent (Cambray, 2009). 
Accident investigators will search for connections to explain how something has happened. 
These connections will be tested by them through extensive research where they will encounter a lot 
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of information. Although they probably use different techniques in order to obtain their information, 
it is possible that they will be susceptible to synchronicity. When connections are not 
straightforward, the coincidence bias might influence their perception to make sense of a situation. 
6.  Confirmation bias 
Confirmation bias occurs when information is searched for, interpreted, and remembered in such a 
way that it systematically impedes the possibility that the hypothesis could be rejected (Oswald, & 
Grosjean, 2004). According to Popper (1959) this is pretty common behavior. People are more often 
triggered to confirm certain hypothesis rather than falsify them. According to Kunda (1990), cognitive 
processes are structured in a way that it is almost impossible not to be susceptible to the 
confirmation bias. So next to lay people, incident researchers would also be highly susceptible. In 
accident investigation, a lot of information and evidence has to be considered. The investigators have 
to test certain hypothesis by searching and interpret information. Even if there is no prior personally 
relevant reason to confirm a hypothesis, people seem to favor confirmation as the default testing 
strategy (Rassin, Eerland, & Kuipers, 2010). The confirmation bias can also influence how people ask 
questions. These are formulated in a way that people are prone to confirm (Goldstein, Kassin, & 
Savitsky, 2003), which leaves less room for falsification.  
If the Dutch Safety Board would not provide an alternative explanation for a certain event, it 
could be a sign of confirmation bias, because no alternatives are taken into account. This could then 
be explained by the confirmation bias because the Dutch Safety Board would be caught up in a 
stream of confirming information due to searching and interpreting it as proof for their hypothesis.  
7. Expectation bias 
The expectation bias can occur when someone’s expectations influences the perceptions on the 
behavior of others (Williams, Popp, Kobak, & Detke, 2012). Information is interpreted in a way that is 
consistent with own expectations. The expectation bias could result in a form of reactivity in which 
the incident researcher influences the reactions of interviews unconsciously (Goldstein, 2010). Lay 
men might also have certain expectations of what an interviewer wants to hear, and would respond 
accordingly.   
8.  Focusing Illusion 
The focusing illusion forms a problem when an aspect of an event, a person’s life or somebody’s 
personality is believed to have a higher influence then characteristics that are unattended. When an 
accident investigator would try to imagine the life of Tristan van der V., the attention might be 
focused on certain aspects of his life and might exaggerate their impact. For example, him playing 
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violent videogames and which would have led to the shooting incident. (Schkade, & Kahneman, 
1998).  
9. Framing 
Framing is the effect of giving rise to different preferences by describing decision problems in 
multiple or different ways (Kahneman, & Tversky, 2000).  It is possible to influence decisions, without 
distorting or suppressing information, by framing outcomes and contingencies. The evaluation of 
outcomes is susceptible to formulation effects because decision problems are evaluated by 
comparing options in relation to reference points.  
Different parties involved in the incident might formulate certain problems from a different 
reference point. This could influence the objectivity of information and might bias the accident 
researchers in evaluating the outcomes differently.  
10. Fundamental attribution error 
The fundamental attribution error plays a role in interpreting the behavior of others. Explaining the 
cause of an organizational accident, situational factors can be undermined and dispositional factors 
of the victim are highly attributed. In accident investigations, researchers might overemphasize the 
role of an employee without giving enough weight to situational factors. For further information, see 
Actor-Observer asymmetry. 
11. Halo effect 
This bias influences the perception of other unknown traits of a person when one trait is evident. 
People assume that a physically attractive person possesses other desirable traits, even if there is no 
knowledge available. For instance, performance on a given task is evaluated more positively by 
others if a person is attractive (Landy, & Sigall,1974). The halo effect can even have impact on court 
decisions. For exact the same crime, attractive people got a shorter sentence then unattractive 
people. One could argue that this might also be a problem in accident investigations. Attractive 
people might come across more trustworthy, thereby diminishing their responsibility in an accident 
(Efran, 1975).  
The halo effect might have had an impact in the investigation of the shooting incident in Alphen 
a/d Rijn in a negative form. One single undesirable trait of Tristan van der V. might have influenced 
judgment on other aspects of his life, personality and decisions. 
12. Hindsight bias  
The hindsight bias has been conceptualized as an incorrect increase in the perceived probability of an 
event, when the information of the outcome is already at hand. So observers without any 
information on the outcome make a more realistic prediction in foresight (Agans & Shaffer, 1994). 
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Not learning from the past is another danger of the hindsight bias, when a researcher overestimates 
the supposed knowledge that a decision maker has in foresight of an accident.  
In accident investigations, researchers might judge a decision as inadequate, when they believe 
that the decision maker should have foreseen the dangers that were only obvious after.  
13. Illusion of control 
Illusion of control is the tendency to overestimate one's degree of influence over other external 
events (Thompson, 1999). People who conduct accident analysis as well as people who are involved 
in an accident can probably make this overestimation. There are a few factors that influence illusions 
of control. These are skill-related factors, success or failure emphasis, need or desire for the 
outcome, mood and intrusion of reality (Thompson, 2004). When a chance situation is associated 
with elements of skill related factors, people mistakenly think that they have control over the 
outcomes (Langer, 1975). Success and failure also influence the illusion of control. Success highlights 
the expectation and perception of control and enhances the illusion. With failure it is the other way 
around and diminishes the illusion of control (Thompson, 2004). A need or desire for the outcome 
can motivate people. This causes people to have a strong believe that they have control over the 
situation (Biner, Angle, Park, Mellinger, & Barber, 1995). Illusions of control are also influence by 
mood. People in a positive mood perceive more control than when in a negative mood (Alloy, 
Abramson, & Viscusi, 1981). However, illusion of control can be reduced when intrusion of reality 
takes place. When all probabilities are considered, less illusion of control takes place (Bouts, & van 
Avermaet, 1992).  
A successful outcome in incident investigations could be described as finding the underlying 
causes that are changeable and controllable. Illusion of control might arise, because incident 
researchers desire a successful outcome. Therefore, they might be prone to overestimate the degree 
of influence over situational factors. The large impact of the incident in Alphen a/d Rijn might also 
motivate researchers to find more controllable causes. 
14. Illusory correlation 
Illusory correlation occurs when somebody inaccurately perceives a relationship between two 
events, either because of prejudice or selective processing of information (Tversky, & Kahneman, 
1974). In general, people assess correlations because they want to predict and control their 
environment, based on their observations (Fiedler, 1991). Illusory correlations can arise from the 
notion of prior expectancies, unequal weighing of information and selective attention and encoding. 
For instance if someone has to make a decision, but the situation comes with a lot of uncertainty, 
that person will use prior expectancies to base their decisions on (Fiedler, 2004). Illusory correlations 
 
12 Cognitive Biases in Incident Investigations 
are often made when stimuli, behaviors or events are observed infrequently or are highly distinctive 
(Hamilton, & Gifford, 1976)  
Incident researchers are expected to find a relationship between the granting of the gun license 
and multiple causal factors leading to this event. It could be possible that infrequent and distinctive 
information is correlated to the event, without any evident proof for this relationship. Not only 
researchers, but also lay people could be influenced by the illusory correlation. When recalling all 
relevant information, laymen involved with the incident might fill informational gaps with prior 
beliefs and expectancies.  
15. Just-world hypothesis 
 Just-world hypothesis is the belief that the world is fundamentally just, causing them to rationalize 
an otherwise inexplicable injustice as deserved by the people who are involved. It could be possible 
that researchers as well as people involved in an accident have this believe (Montada, & Lerner, 
1998). People have the basic need to believe that the world is a just place and people get what they 
deserve, in order to restore a sense of justice and predictability to the view on the world 
(Goldenberg, & Forgas, 2012). People do this by attributing responsibility internally to the victim, 
dissociating from the victim, and by forming negative character evaluations (Hafer & Begue, 2005). 
The just-world hypothesis can be influenced by emotion and by perceptions of in and out group 
position. Positive mood can reduce the tendency to blame victims and negative mood has the 
opposite effect. Moreover in-group victims are judged as more responsible for negative outcomes, 
whereas the opposite accounts for out-group victims (Goldenberg, et al., 2012).  
We do not expect that the incident researchers of the OVV will be susceptible to the Just-world 
hypothesis. The incident in Alphen a/d Rijn was not caused by an accident, but was an intended 
criminal act by Tristan van der V. The victims had no possible responsibility in his act. Also, the 
victims are not a part of the investigation. In comparison, we do expect that this bias could occur 
with for instance a high risk surgery. In which case a patient chooses a risky operation and might be 
held accountable for his own decision.   
16. Non-consequential reasoning 
One might argue that better decisions are made when there is more information at hand. This is not 
always the case.  When informational gaps are needed to be filled, the pursuit of missing pieces 
might entail greater weight of information that is not really relevant. Non-consequential reasoning 
happens when irrelevant information influences a decision. Decisions should be made by assessing 
the possible consequences based on relevant information. So called non-instrumental information 
might not be totally irrelevant, but should not have any impact on the choice made (Bastardi & 
Sharif, 2000). As an example, nurses were asked if they were willing to donate a kidney to an older 
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relative. Half of them were told that they were compatible donors, 44% of them were willing to 
donate. The compatibility of the other half was unknown and were asked if they wanted to be tested 
on compatibility. The irrelevant information of being compatible or not, resulted in 65% that were 
willing to be tested, and 93% of compatible nurses were then willing to donate after. This effect was 
also found for surgeons, physicians and college students (Bastardi & Sharif, 2000).  
In accident investigations, filling in the informational gaps is one of the main goals. When it is 
difficult to find relevant information to fill these gaps, one might be prone to non-consequential 
reasoning. Especially when data is comprised of a large amount of non-instrumental information. 
17. Outcome bias 
 Outcome bias is the tendency to judge a decision by its eventual outcome instead of basing it on the 
quality of the decision at the time it was made. It seems difficult to comprehend that good decisions 
can lead to bad outcomes and vice versa (Baron, & Hershey, 1988). This especially plays an important 
role when analyzing a certain decision or a whole chain of decisions. Information that could influence 
the outcome bias can be put into three categories: actor information, judge information and joint 
information. Actor information is only known to the decision maker, at the time the decision is taken. 
This means that the researcher misses information on how the decision was made. Judge 
information is only known to the person who is evaluating the decision, at the time the decision is 
evaluated. This means that the researcher might interpret too much information compared to what 
was known at the time being. Joint information is information that is both known at the moment the 
decision is made and when the decision is evaluated, which leads to the most realistic interpretation 
of the decision. The outcome bias influences decision evaluation, when judge and actor information 
are high and joint information is low. As a consequence, this imbalance of information on the 
outcome could bias the evaluation of decisions and damage its objectivity. 
We expect that incident researchers might be susceptible to the outcome bias, as an 
investigation can produce a lot more information than was available at the time a decision was 
made. It is possible that the amount of judge information outweighs the amount of joint information, 
resulting in a negative evaluation of a possible correct decision. The terrible outcome of the shooting 
incident might also interfere in evaluating a decision separately from the outcome. 
18. Primacy effect  
Primacy effect is the effect of better recalling initial items in a sequence compared to items in the 
middle of the sequence (Baron, 1994). The influence a stimulus item has is a function of its ordinal 
position in an information sequence. It decreases with the ordinal position where it is presented 
(Anderson, 1965). It is caused by the failure of processing information. Information which is 
presented in the beginning of a sequence is more carefully and attentively processed than later 
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information. Short term memory is also better ordered at the beginning of a sequence (Crano, 1977). 
In addition preliminary judgments are made on the basis of early available cues. The qualifying of 
given information will be attended only in special circumstances (Jones, & Henry, 1995). The primacy 
effect disappears when attention is equally directed at all information. As a consequence the recency 
effect will occur, because the most recent presented information is remembered better. 
Due to the high amount of media attention and elicited emotions by the incident, primary 
information that was covered in the media might result in the primacy bias. Also, prejudices might 
arise and influence observations made in for example interviews. Laymen involved in an accident 
might be more susceptible to this bias, because they will probably stick to the order in which the 
information is presented to them.  
19. Recency effect  
Recency effect occurs when more weight is given to complex, mixed evidence (positive and 
negative), which is presented more recent in a short series of information (Messier, & Tubbs, 1994). 
The final outcome in a sequence is likely to be the most salient to the decision maker after the 
conclusion of the sequence (Ross & Simonson, 1991). If decision makers adopt a retrospective 
perspective when evaluating outcome streams, then recency effects will cause late periods to be 
over weighted relative to those that occur in the middle of the sequence. Respondents will be more 
susceptible to this effect, compared to the incident researchers.  
Laymen are interviewed on certain events or decisions in retrospect. So recent memories and 
stored information is probably most salient to retrieve and could result in the recency effect. 
Accident researchers might be less susceptible because of thorough searches in the past, but for 
instance interviews that were held most recent might be retrieved easier and used more. 
20. Self-serving bias  
In its simplest form, the self-serving bias entails that a person holds himself responsible for positive 
outcomes, but will account a negative outcome to situational factors. As an example, the majority of 
people will evaluate their driving skills as ‘above average’, even if they caused an accident recently. 
Especially prone to the self-serving bias are people with a high sense of responsibility for the 
outcome, when their activity can be observed by others and when they are deeply engaged in the 
activity (Henriksen & Dayton, 2006).  
When parties are interviewed about an incident, it is possible that they will not hold their party 
responsible for the outcome and will try to put the blame on situational factors or other parties. For 
instance, police officers have a high sense of responsibility, which might result in accounting the GGZ 
for not giving information on the mental state of Tristan van der V. 
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21. Stereotyping  
Stereotyping occurs when beliefs about the characteristics, attributes, and behaviors of members of 
certain groups are formed independent of real group differences (Hilton, & von Hippel, 1996). It is 
known that cognitive factors contribute to stereotype formation even if there is no motivation to see 
others in a biased way (Litman, & Reber, 2005). Category-based judgments, such as decision 
problems which involve some degree of stereotyping, can have profound consequences through 
slow, deliberative judgments (Johnson, 2008; Sommers & Ellsworth, 2000). It can also influence 
unconscious, split-second reactions (Correll, Park, Judd, & Wittenbrink, 2002; Payne, 2006). In 
essence, people tend to respond quickly and accurately when a situation is conform to cultural 
stereotypes, but respond slowly and inaccurately when this is not the case (Correll, Park, Judd, & 
Wittenbrink, 2007). 
As social stereotypes are easy accessible, not only researchers but also lay persons could be 
susceptible for stereotyping. Stereotyping could be visible in the reports of the Dutch Safety Board 
when actions, characteristics or attributes of outstanding groups are explained in line with social 
stereotypes.   1.5  The organizational context as a source for cognitive biases 
 
Modern accident models have shifted the attention from blaming an individual, to the focus on 
factors in a more complex socio-technical system. Cultural, political and organizational factors, issues 
of power relations and the development of technology can all have an important role in leading to 
the cause of an accident (Lundberg, Rollenhagen, & Hollnagel, 2010). These factors often remain 
after the incident and can still exert an influence on the process of the incident investigation itself. 
Surprisingly, the root causes highlighted in organizational incidents are hardly researched in a 
recursive manner, to reflect how they negatively influence the process of incident investigation in 
itself (Lundberg, Rollenhagen, & Hollnagel, 2010). So analogous to how underlying factors can lead to 
an incident, we will apply an accident model to investigate the ‘incident’ of cognitive biases in an 
incident investigation from an organizational viewpoint. This second part of our research will be 
based on an in-depth literature review that will be covered in section 4.2.   
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2. Current Research  
 
As described in the introduction, cognitive biases can simplify our way of thinking and the way 
we process information. Although heuristics can be helpful when time and resources are sparse, this 
can possibly lead away from the ideal to uncover all relevant root causes in incident investigation 
(Lundberg, Rollenhagen, & Hollnagel, 2010). Our main research question for this reason will be:  
1. How can we improve the quality of incident investigations, when we focus on cognitive biases 
made during the investigation of underlying factors?  
Our primary goal is to investigate which cognitive biases can be recognized in an incident report 
of the Dutch safety board, and how these influence the investigational process. As the research on 
this specific topic is little to none, it is important to develop a method on how these biases can be 
recognized. As a starting point, we developed a list of 21 cognitive biases that are well supported by 
scientific literature, and which we believe are of high probability to arise during an investigation. Our 
hypotheses on why they are expected in incident investigations can be found in table 1. Based on the 
incident report and the factors that have been found by the safety board, we will form a ‘Cognitive 
bias report’ that will produce detailed information. In order to create the cognitive bias report, we 
will need an overview of the results and conclusions from the incident report. This will be covered by 
sub question a; 
a) In analyzing an incident report, which factors found were reported as cause to the 
incident and are related to recommendations made?  
The product of sub question a will be a list of extracted factors that forms the source for our 
cognitive bias report. By analyzing these factors, we will assess which factors are relevant, omitted or 
biased. Also, we will look at how the recommendations are comprised of the found factors. By 
further analyzing the biased factors, we will form the cognitive bias report that will give detailed 
information on the following sub questions; 
b) Which cognitive biases can be detected by analyzing the found factors from an incident 
report?  
c) In analyzing these possible cognitive biases, what can we learn from them in relation to 
the involved parties and the proposed recommendations?  
 
17 Cognitive Biases in Incident Investigations 
The cognitive bias report will be produced by sub question b and c and will provide details on: 
- which cognitive biases from table 1 are really observed in the report, 
- how the cognitive biases affect the related factors,   
- which involved parties have based their reasoning on cognitive biases,  
- how recommendations are affected & what the consequences are on the incident 
report.  
Specific details on the cognitive bias report will be covered in the methods section. 
The information we gather through the cognitive bias report is important to recognize cognitive 
biases and how these influence the process of investigations. From there, it is important to uncover 
why these cognitive biases arise during an investigation. Uncovering underlying factors within the 
organization of safety boards can create early warnings to prevent biased reasoning from occurring. 
So based on the conclusions made from the cognitive bias, the second part of our research will 
address the aspect of causation and underlying factors; 
2. What underlying causes in the organization of safety boards can lead to the use of cognitive 
biases by investigators? (Causation) 
As we discussed in the introduction, incident investigations have developed over the years and 
have taken on a much broader scope, incorporating possible causes that seem much further away 
from the incident. So beyond the technical problems and human mistakes close to the event, 
organizational factors are also taken into account like faulty communications, lack of training, and so 
on. Surprisingly, these underlying factors that are targeted in modern incident investigations are not 
used recursively to improve the process of investigation itself. The goal of our second research 
section is to uncover underlying factors in the organization of safety boards, which could create early 
warnings and prevent the use of cognitive biases from occurring. In this section, we will describe the 
direct causes that were found in the cognitive bias report, and will make an in-depth literature 
review on possible underlying factors. 
 
 
 
 
Note: Another important aspect to address further is to form practical implications on de-biasing incident 
investigations through the research question “Which practical implications could ‘de-bias’ incident investigation, and 
minimize the negative effect cognitive biases have on the investigational process?” (de-biasing). Although both 
aspects are covered by this study, the scope of it is too large to discuss all in one article. For this reason, we have 
divided them into two articles. So here we will only address the topic on causation and search for underlying factors. 
The aspect on de-biasing is covered in an article by Erica Buwang. 
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2.1 Hypotheses 
 
The influence of cognitive biases in incident investigation is still a relatively new field of research. 
For this reason our hypotheses are not very explicit and our results will be of a descriptive nature.  
Our hypotheses are as followed; 
1. a) We expect that we can classify the extracted factors and find factors that are biased, 
unbiased and missing factors that are not incorporated in the report. We expect that some 
recommendations are comprised of a large sum of factors and that other recommendations 
are comprised on only a few factors. We also expect that some factors are left out from the 
recommendations. 
b) We expect to find certain cognitive biases. Our hypotheses are summed up in table 1 on 
the next page, in which we clarify why these cognitive biases are expected and how they 
might influence an incident report. 
c) We expect that examination of the constructed cognitive bias report will reveal important 
information on the influence of biases on investigators, involved parties, conclusions of the 
report and recommendations. The consequence would be that certain (irrelevant) pieces of 
information receive more weight than other relevant aspects, or that some pieces of 
information are omitted completely.  
2. The organizational context is able to reveal root causes and why certain incidents arise. We 
expect that this analogy is also applicable to explain the causation of cognitive biases and 
how they impose strain on the process of incident investigation. We expect that we will find 
underlying causes from an organizational, technical and human context that can cause strain 
on investigators and increase the risk of using cognitive biases to cut corners. 
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Table 1: Hypotheses on specific bias types expected in the report & how they might affect the investigation 
1. Actor- Observer Asymmetry 
Accident researchers interview co-workers to get an understanding of how the Weapons and Ammunition 
Law works in practice, and what might have gone wrong. Co-workers with high similarity might be prone to 
give more weight to situational factors, which would lower the responsibility of their co-worker. 
 
2. Anchoring Effect 
In accident investigation, a lot of uncertain estimates need to be made about the probability of decisions. 
Also, numerical and verbal information that is found first can influence decisions stronger then later found 
information in an accident report. 
 
3. Availability Heuristic 
We expect that incident researchers are well trained and will look at alternative theories. However, due to 
the sensational occurrences in Alphen a/d Rijn, massive media attention and their emotional responses, certain 
theories might be more salient and alternatives might be less explored. 
 
4. Choice supportive bias 
The OVV has taken numerous testimonies after the incident. When questioning different parties on why 
they acted a certain way, we expect that they will falsely attribute aspects of their choices more positively then 
alternative options. 
 
5. Coincidence bias 
Incident researchers will search for connections to explain how something has happened. Although they 
probably use different techniques in order to obtain their information, it is possible that they will be 
susceptible to synchronicity. When connections are not straightforward, the coincidence bias might influence 
their perception to make sense of a situation 
 
6. Confirmation bias 
Incident researchers might be biased in focusing on information that would confirm their hypothesis. A 
sign of confirmation bias would be that no alternative theories are given 
 
7. Expectation bias 
The expectation bias could result in a form of reactivity in which the incident researcher influences the 
reactions of interviews unconsciously. Lay men might also have certain expectations of what an interviewer 
wants to hear, and would respond accordingly. 
 
8. Focusing Illusion 
Certain aspects of the life of Tristan van der V. might get special attention and therefor given more weight. 
For example, him playing violent videogames or he being institutionalized. 
 
9. Framing 
Different parties involved in the incident might describe certain problems from a different reference point. 
This could influence the objectivity of information and might bias the accident researchers. Laymen might even 
be more susceptible to this bias. 
 
10. Fundamental attribution error 
In accident investigations, researchers might overemphasize the role of an employee without giving 
enough weight to situational factors. 
 
11. Halo Effect 
The halo effect might have had an impact in the investigation of the shooting incident in Alphen a/d Rijn in 
a negative form. One single undesirable trait of Tristan van der V. might have influenced judgment on other 
aspects of his life, personality and decisions. 
 
12. Hindsight Bias 
In accident investigations, researchers might judge a decision as inadequate, when they believe that the 
decision maker should have foreseen the dangers that were only evident after. 
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13. Illusion of control 
Researchers consider a lot of probabilities when assessing information, so they would probably be less 
influenced by illusion of control. Laymen involved in an accident would not have full access to all the 
information and are therefore more susceptible. Also, the provision of gun licenses are mostly done by skilled 
professionals, accident investigators and lay people could overestimate the degree of influence over other 
external events. 
 
14. Illusory correlation 
Incident researchers are expected to find a relationship between the granting of the gun license and 
multiple causal factors leading to this event. It could be possible that infrequent and distinctive information is 
correlated to the event, without any evident proof for this relationship. Not only researchers, but also lay 
people could be influenced by the illusory correlation. When recalling all relevant information, laymen involved 
with the incident might fill informational gaps with prior beliefs and expectancies. 
 
15. Just-world hypothesis 
We do not expect that the incident researchers of the OVV will be susceptible to the Just-world hypothesis. 
The events in Alphen a/d Rijn were not caused accidentally, but was an intended criminal act by Tristan van der 
V. The victims had no possible responsibility in his act. Also, the victims are not a part of the investigation. 
 
16. Non-consequential reasoning 
In accident investigations, filling in the informational gaps is one of the main goals. When it is difficult to 
find relevant information to fill these gaps, one might be prone to non-consequential reasoning. Especially 
when a large amount of non-instrumental information is at hand. 
 
17. Outcome bias 
Separating a decision from an outcome is not a natural tendency; so many people could be influenced by 
the outcome bias. We expect that laymen and especially accident researchers might be susceptible to the 
outcome bias. As an investigation brings up a lot of information chances are that the amount of judge 
information outweighs the actor information on how the decision was made, resulting in outcome bias. The 
negative outcome of the shooting incident also increases the possibility of outcome bias. 
 
18. Primacy effect 
Due to the high amount of media attention and emotive reactions, primary information that was covered 
in the media might elicit the primacy bias. Also, prejudices might arise and influence observations made in for 
example interviews. Laymen involved in an accident might be more susceptible to this bias, because they will 
probably stick to the order in which the information is presented to them.  
 
19. Recency effect 
Laymen are interviewed on certain events or decisions in retrospect. So recent memories and stored 
information is probably most salient to retrieve and could result in the recency effect. Accident researchers 
might be less susceptible because of thorough searches for factors in the past and present, but for instance 
interviews that were held most recent might be retrieved easier and used more. 
 
20. Self-serving bias 
When parties are interviewed about an incident, it is possible that they will not hold their party responsible 
for the outcome and will try to put the blame on situational factors or other parties. For instance, police 
officers have a high sense of responsibility, which might result in accounting the GGZ for not giving information 
on the mental state of Tristan van der V. 
 
21. Stereotyping 
As social stereotypes are easy accessible not only researchers but also lay persons could be susceptible for 
stereotyping. Stereotyping could be visible in the reports of the Dutch Safety Board when actions, 
characteristics or attributes of outstanding groups are explained in line with social stereotypes.   
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3. Method 
 3.1    Development and investigation of Cognitive bias report 
 
1. Procedure 
In order to test our hypotheses and finding an answer to the main research question, we have 
developed a cognitive bias report that entails detailed information on biases, their consequences, 
direct causes, and the actors who are affected. Two preliminary stages of selection and extraction 
were needed to prepare our analysis for the cognitive bias report; 
 
Figure 1: Preliminary stages of selection and extraction needed for the Cognitive bias report 
Preliminary stage of Selection  
The stage of selection focused on gathering cognitive bias categories that could arise in incident 
investigations, and selecting an incident report in which these biases could occur. Our selection 
started with creating an overview of bias-categories that were most prevalent in scientific literature. 
We then selected 21 bias-categories of which we believe are of high probability to arise during 
incident investigations. We based this selection on their descriptions, their underlying psychological 
constructs and the situations that heighten their occurrence. The list of expected biases is covered in 
section 1.4 and table 1 explains why we expect them to occur in an incident report. The second 
process entailed the selection of an appropriate incident report, in which we expect that cognitive 
biases could form a problem. First, we selected three samples of incident reports that were 
published recently by the Dutch safety board. The three reports that we read were on “Bariatric 
surgeries at Scheper Hospital”, “Turkish airlines crash at Schiphol” and “Legal gun possession in rifle 
sports”. We selected the report on legal gun possession and prevention of gun abuse, to investigate 
in our study. This choice was based on how the problem was framed and the structure of the report. 
During our first read, it seemed as the report aimed at the factors leading to the shooting incident. 
However, it focused on the system that led to an incorrect grant of a gun license. As our 
interpretation of the report was almost biased at the beginning, we believed that other cognitive 
biases could also be present. 
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Preliminary stage of Extraction 
The incident report by the Dutch safety board is structured through the different procedures on 
acquiring a gun license, the relevant aspects on the applicant, and the different parties that played a 
role in the system of legalized gun ownership. Before we could detect the use of cognitive biases in 
the incident report, we needed to make a logical overview of the factors leading to the incident. The 
subsections of the report entailed numerous factors, so we needed to extract each individual factor 
and number them. The produced results of the extraction stage are displayed in appendix A. Figure 2 
illustrates how the extraction of factors is structured. 
Figure 2: Example of the ‘Extraction of factors’ and its structure. 
Numbers given to the extracted factors are displayed in the first column, with the description of 
the factor displayed in the second column.  
Unbiased/Biased. Through careful examination and re-reading the report, we assessed which 
factors where possibly biased. The bias-label was attributed when; the description and reasoning of 
the factor showed similarities with the described cognitive biases from section 1.4, or when the 
described factor focused on certain (irrelevant) aspects to the exclusion of other important 
information. Based on section 1.4, specific bias categories were attributed to biased factors.   
Missing/Present. As cognitive biases can lead away from and exclude important information, we 
assessed which alternative explanations were not taken into account and if important information 
was overlooked. If this was the case, a factor received a missing-label.   
The classification of factors is displayed in the third column. The fourth and fifth column depict 
the source in the report, by citing the part of the report where the factor is described in Dutch, and 
referring to its page and paragraph.  
Cognitive Bias report 
Based on the classification of factors, we extracted a list of factors that were biased or were 
omitted by a bias. These were then ordered by their bias category and further examined on a 
number of variables. The produced results of the extraction stage are displayed in appendix B. Figure 
3 illustrates how the table on extraction of factors is structured. 
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Figure 3: Example of the ‘Cognitive Bias report’ and its structure 
Numbers given to the cognitive biases are displayed in the first column.  
Cognitive Bias. The second column describes the cognitive bias per specific category and how it 
biases the found factor. We based this description on the scientific literature that we discussed in 
section 1.4 and compared it to the reasoning of the found factors in the report. 
Relevancy Rating. The biases found were given ratings on how strong they biased the reasoning 
of factors in the report, which are depicted in the third column. The relevancy ratings were 
distributed on a four-point scale with ratings of 0, +, ++, +++, which corresponds with a value ranging 
from no significant effect to a large effect. The ratings are strongly related to the consequences on 
the report in the fifth column. The rating assessment was made by two researchers individually and 
was followed by a discussion on the discrepancies, which led to the final relevancy ratings. 
Actor. The fourth column depicts the person or group of people of that displayed the specific 
biased reasoning. So next to the investigators of the Dutch safety board, other actors involved are 
also possibly affected by cognitive biases. As they lack expertise on the processes in incident 
investigations, we also refer to them as laymen.  Involved actors that were discussed in the report 
were the Minister of Safety & Justice, Chief constable of the national police, mental healthcare 
practitioners (GGZ), rifle club Nieuwkoop, the Special law’s bureau, the Dutch shooting association 
(KNSA), Tristan v/d V., the parents of Tristan v/d V., and the social environment of Tristan v/d V.  
Consequence on report. The fifth column describes how the findings and conclusions of the 
report are affected by the cognitive biases. The consequences on the report are directly related to 
the relevancy rating from the third column. 
Direct cause. The sixth column describes the direct causes that led to the cognitive bias. We 
based the direct causes on the scientific literature from section 1.4, and applied these to the 
reasoning of the proposed factors in the report. We want to point out that the direct causes form a 
preliminary step for our second research question, in finding underlying causes to cognitive biases.  
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2. Validation 
The processes of extraction and classification of factors was done by two researchers 
individually. When both researchers were finished with their assessment, remaining discrepancies 
were discussed extensively and adjustments were made in agreement. The same procedure was 
made with the categorization of cognitive biases and the assessment of relevancy ratings, actors, 
consequences and direct causes. We dropped one of the bias types that was initially part of section 
1.4. We believed that the attentional bias was actually a description of cognitive biases in general, 
and lacked specificity to include in our list of cognitive biases. During the analysis of the cognitive bias 
report, we did come across a few misinterpreted classifications that needed to be adjusted. For 
example, extracted factor 79 described the workings of the safety board and that they used 
interviews as a primary source to gather information. This is not a causal factor that is related to the 
investigated incident, but possibly a source of biased reasoning. For this reason it did not belong in 
the list of extracted factors. One could argue that we altered our findings by doing so. However, by 
not revising these misclassifications, we would damage the validity of our research.  
3. Plan of analysis 
Extracted factors, classification & relation to recommendations made.  
The results on the extracted factors will be presented in section 4.1 and will analyze the 
distribution of factors. The dimensions present- missing and biased-unbiased will lead to the factor 
labels correct, missing, biased and omitted by bias.  
To assess the importance that the Dutch safety board attributed to their factors, we incorporated 
the recommendations the board made and how they were related to the extracted factors. This 
comparison gives important information on which recommendations are based most on biased 
factors. The measure ‘proportion of correct factors’ revealed in which extent a recommendation is 
composed out of biased factors. This measure was determined by dividing the factors that were 
present and unbiased by the total of factors per recommendation. A low proportion means that a 
substantial amount of factors might not be addressed by the proposed recommendation, as a lot of 
factors are subjected to biased reasoning or are missed by the investigators. 
Cognitive Bias report 
The factors labelled as biased were investigated further in the cognitive bias report. The results 
are covered in section 4.2. The analysis starts with an overview of the expected biases compared to 
the actual occurrences that were found in the report. The following subsections will cover the 
relevancy ratings, the description of the biases and their actors, the consequences for the report, and 
the effect on the made recommendations.  
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1. Ranking cognitive biases by relevancy ratings. Three measures have been used to assess which 
type of bias has the most influence on the report: mean relevancy ratings, frequencies, and weighed 
relevancy ratings. The mean relevancy rating entails the average influence that a specific type of bias 
has on the report. As some types of biases have occurred more frequent then others, the mean 
relevancy ratings were multiplied with the observed frequencies. Based on these weighed relevancy 
ratings, we can conclude which specific type of bias exerts the strongest influence on the report. 
2. Description of Cognitive Biases & Actors. This section is more descriptive and gives details on 
how the reasoning of actors is affected by the cognitive biases. Next to the effect on investigators, 
we also looked at the involved parties that played a role in the investigation. The order in which the 
biases and their actors are discussed was based on their relevancy ratings. We end this section with a 
graphical interpretation of the results.  
3. Consequences on report & effect on recommendations. This section is divided into two parts. 
First, the results on the consequences for the report are described per type bias, in relation to 
relevancy ratings and recommendations. Second, the relevancy ratings are analyzed further to assess 
which recommendation is affected most by cognitive biases. We computed new relevancy statistics 
by using the proportion of correct factors as a resilience coefficient. We made this correction, 
because a higher amount of correct factors per recommendation could lower the effect of cognitive 
biases.  
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3.2    Explorative research on underlying factors 
The second part of our research entails an in-depth investigation on underlying causes that could 
possibly cause biased reasoning by investigators. The exploration of underlying factors is done in 
terms of the Man-Technology-Organization model by Andersson and Rollenhagen (2002), which 
classified the underlying factors in these three categories. Normally, such an accident model is used 
to identify the causes to an incident. However, we made the ‘biased incident report’ the subject of 
our investigation and used the MTO-model recursively to reflect on its underlying causes. There are 
numerous other accident models we could have used. As applying accident models to the processes 
of incident investigation is a relative new territory of research, we chose the MTO-model for its 
simplicity over that of other more advanced models. 
In the first section of this explorative research study, we have described the direct causes that 
were derived from our cognitive bias report. This produces a global chain of causal factors for the 
specific bias types, which affected the Dutch safety board. Based on an extensive literature search, 
the second section incorporated an in-depth assessment of underlying factors that could cause 
cognitive biases in general. The human factors focused on the cognitive and motivational processes 
that could bias the reasoning of investigators. The technical factors focused on the investigational 
methods and procedures, and the investigational manual. And the organizational factors focused on 
important core values in the work culture that affects important organizational aspects and external 
influences that could pressure investigations.  
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4.1 Results on cognitive biases in incident investigations 
Results on the extracted factors will be presented in section 4.1 and will analyze the classification 
on the dimensions unbiased/biased and present/missing, and the relation with the 
recommendations. The results are based on the List of extracted factors which is depicted in 
appendix A. Section 4.2 will cover the results on from the cognitive bias report, of which the full table 
is depicted in appendix B. 1.1 Analysis of extracted factors & relation with recommendations 
The dimensions present/missing and biased/unbiased has led to the classifications of correct-, 
missing-, biased-factors and factors that are omitted by a bias (as illustrated in figure 4). 
 
Figure 4: Classification of extracted factors 
 
A total of 78 factors have been extracted from the incident report to play a part in Tristan van 
der V. attaining his gun license and semi-automatic rifle.  Figure 5 depicts the distribution of correct, 
biased, missing factors and factors omitted by biases. These categories are distributed by the 
dimensions Present-Missing and Unbiased-Biased.  93,6% Of all factors were classified as present 
factors (n=73) and were found in the accident report. 7,7% Of all factors were missing factors (n=6) 
which were not described in the report and have been added.  17,8% Of the present factors were 
classified as biased (n=13), which means that the factors could have been attained through biased 
reasoning. 100,0 % Of the missing factors were classified as omitted by biased reasoning (n=6). We 
can conclude that most biased factors can be found in the present factors, but these are comprised 
of a small proportion of the present factors. For the missing factors the contrary is evident. All of the 
missing factors are omitted by biases, but the number of missing factors is much smaller, compared 
to the amount of present factors.  
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No missing factors were found that were not biased. This might seem strange but this is actually very 
logical. Omitting relevant information is a form of biased reasoning. Through the same anology, 
missing information that is unbiased is another way of saying that it was omitted correctly. So 
logically, we did not encounter any ‘correct’ missed factors and we did not add any, as they are not 
relevant.  
 
Figure 5: Distribution of correct, biased, missing factors and factors omitted by bias.  
 
1. Recommendations made 
Before we look at the factors in detail, we will first describe the recommendations made by the 
OVV. An overview can be found in table 2. After their investigation, the OVV has recommended the 
following; the applicant should provide more information; the implementation of granting gun 
licenses should be improved; an inventory of applicable risk indicators should be made; the control of 
risks at rifle clubs should be improved; the system’s desired effect should be evaluated; and 
possibilities for health care workers should be investigated. These recommendations are presented 
to different parties that are responsible for different tracks within the weapon and ammunition law, 
as is depicted in table 2. In categorizing the factors, we found that the original recommendations 4 
and 5 from the report have the same goal but are directed to different parties. This means that 
recommendation 4 and 5 address the same factors. For this reason, we renamed recommendations 4 
and 5 to 4.1 and 4.2.  
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Table 2: Recommendations made by the OVV directed at different involved parties  
Recommendations 
1.                
 
Applicant should provide more information 
Directed at: Minister of Safety & Justice 
a. 
 
 
b. 
 
Enact a new law which obliges the applicant to provide relevant information for the assessment of 
fear for gun abuse. In reversing the onus of proof, the applicant needs to prove he is applicable 
instead of the police proving he is not. 
Stimulate the police to an active and critical assessment of this information during the appeal, the 
annual renewal, changes in provided information, and when a re-assessment is needed. 
2. Improve the implementation of  granting gun licenses by the police 
Directed at: Supply officer and the (future) Chief constable of the National Police 
Assure that the Chief constables are involved with the implementation of tasks that stem from the 
Law weapons and ammunition. Analyze annually whether the system reaches their intended goals 
by generating information from management. 
3. 
 
a. 
 
b. 
c. 
d. 
 
Make an inventory of risk-indicators that are applicable  
Directed at: Minister of Safety & Justice 
This inventory should entail which personal information are risk-indicators in assessing the fear for 
gun abuse.  
Safeguard that these indicators are applied when gun licenses are granted.  
Inform the Royal Dutch Shooters Association (KNSA) on these risk-indicators. 
Develop tangible procedures and methods to acquire personal information on these indicators 
and involve the social environment at least. 
4.1 Improve the control of risks at rifle clubs 
 
a. 
 
 
b. 
c. 
 
d. 
 
4.2 
 
Directed at: The Royal Dutch Shooters Association (KNSA) 
Safeguard that assigned rifle clubs play a part in the assessment of fear for gun abuse when a 
member is admitted to the rifle club,  applies for a gun license, purchases a gun and in general 
during the membership. 
Develop actions that fit to the degree of fear for gun abuse. 
Safeguard that your members are well informed on how to recognize possible gun abuse and how 
to take action. Offer education, training and counseling if needed. 
Include these actions in the requirements for the certification of rifle clubs. 
Improve the control of risks by rifle clubs 
Directed at: Minister of Safety & Justice 
Arrange the system in a way, that a gun license is only granted to members of a rifle club which 
carry out the risk assessment in a tangible fashion 
5. 
 
a. 
 
b. 
Evaluate whether  the system has the desired effect 
Directed at: Minister of Safety & Justice 
Gather information annually on the effectiveness of the control of legal gun ownership-system, 
from the police, Justice Office and the KNSA. 
Include a review clause in the Law weapons and ammunition.  
6. Investigate the possibilities for health care workers 
Directed at: The Royal Dutch Association in Advancing the Medical Science (KNMG) 
(Consult with the GGZ, the Dutch Association of Psychiatry (NVP) and the Dutch General 
Practitioners Association (NHG)) 
Determine a position on how practitioners and other care givers should act when they acquire 
knowledge on possible gun ownership of one of their patients, and when this poses a possible 
threat to others. 
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2. Extracted factors in relation to recommendations 
The factors that were found from our analysis have been categorized, based on their relationship 
with the six recommendations. These results are depicted in table 3. The proportion of correct 
factors is determined by dividing the factors that are present and unbiased by the total of factors per 
recommendation. A low proportion means that a substantial amount of factors might not be 
addressed by the proposed recommendation, as these factors are subjected to biased reasoning or 
are missed by the investigators. The proportion of correct factors is displayed in figure 6 and its result 
will be covered in the next section. 
 
Table 3: Distribution of factors (correct, biased, missing and omitted by bias), in relation to the 
recommendations & Proportion correct factors     
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Factors were found that are not exclusive related to a single recommendation. Factor numbers 1 and 
2 have the most relationships with the recommendations and are found 4 times (both related to 
recommendation 1, 3, 4 and 6).  Factors 1 and 2 entail that the shooting incident raised a lot of 
astonishment and concerns in the Netherlands and that it gave rise to the investigation. As a result, 
this focus point has an impact on almost all recommendations (factors 1 & 2 are described in table 4). 
Table 4: Description of Factors 1 & 2 most related with recommendations, including quotes and references to 
the report. 
Factor 1: Within and outside the Netherlands, concerns, astonishment, and indignation increase when the 
Public Prosecutor announces that Tristan van der V. was in the possession of a gun license, he 
used on the day of the accident. They also announced that he was hospitalized in 2006, in a 
mental institution. 
Quote : “In Nederland en ook daarbuiten maken het voorval en de afloop ervan gevoelens los van 
verontrusting, verbazing en verontwaardiging. Dit neemt verder toe als de politie en het 
Openbaar Ministerie daags na het incident bekendmaken dat de schutter, Tristan van der V., een 
vergunning – een zogeheten wapen -verlof – had voor de drie wapens die hij die dag gebruikte 
en dat hij in 2006 gedwongen opgenomen was geweest in een psychiatrische inrichting.” 
Reference: Page 5 
Factor 2: The study of the Dutch Safety Board is about the functioning of the Dutch system that is designed 
in order to control the legal possession of weapons. The provision of the gun license to Tristan 
van der V. gave rise to the investigation.   
Quote: “Dit onderzoek gaat over het functioneren van het stelsel ter beheersing van het legaal 
wapenbezit. Aanleiding voor het onderzoek vormt de verlofverlening aan Tristan van der V.” 
Reference: Page 5, Paragraph 1.5 
 
Overall, recommendations 2 and 4 consist of the largest sum of factors, respectively 29 and 24 
factors. This can be explained by the fact that recommendation 4 entails the most actions. Also, the 
report entails a lot of factors on the information processing by the police systems, which are related 
to recommendation 2.  Recommendation 5 and 6 consist of the smallest sum of factors, respectively 
9 and 10 factors. Recommendation 5 is about the evaluation of the system and directed at the 
Minister of Safety and Justice.  Recommendation 6 is about the possibilities for health care workings 
and how they can act upon or break with professional confidentiality. These recommendations are 
straightforward and most specific, which could account for the small sum of factors.  
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3. Proportion of correct factors 
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Figure 6: Proportion of correct factors per recommendation. 
 
When we look at figure 6, recommendation 2 has the highest proportion of correct factors (p1 = 
.93), which means that a very large amount of factors can be addressed by “Improving the 
implementation of granting gun licenses by the police”. For instance, factor 37 is as followed; 
“The information system ‘Verona’ is not developed to generate management-information to improve 
the gun license-system further. Verona was primarily developed to provide information for the 
prolongation of a gun license, due to a tight budget.” (as described in table 4)  
Recommendation 2 states that one of the ways to improve the implementation of granting gun 
licenses is by generating information from managers. So recommendation 2 can address factor 37 by 
updating the software of Verona or implementing other software that can generate management 
information.  
Table 4: Examples of correct factors 19, 37 & 52, including quotes and references to the report.  
Factor 19: GGZ shared the fears of the parents, but gave the advice that they need to keep an eye on 
Tristan van der V. 
Quote : “De behandelaars vonden dit wel zorgelijk, maar gaven aan dat dit betekende dat de ouders 
vooral zelf goed op Tristan van der V. moesten letten. Vanwege hun beroepsgeheim konden en 
wilden zij geen informatie over Tristan van der V. doorgeven aan derden, zoals de politie.” 
Reference: Page 43, Paragraph 3.7 
Factor 37: Collected information on the applicant can be very extensive. This might result in an overload of 
information to process. Relevant information might be overlooked. 
 
Quote: “Nadat de informatie naar het bureau bijzondere wetten is gestuurd, dient de medewerker, 
naast de informatie die hij eventueel zelf vergaart, de aangeleverde informatie zorgvuldig te 
waarderen op relevantie. Aangezien de geleverde informatie omvangrijk kan zijn, en de 
presentatie van de gegevens van geval tot geval kan verschillen, bestaat daarbij het risico dat niet 
alle relevante informatie opvalt. Hierdoor kan het voorkomen dat, zonder dat men daar erg in 
heeft, feiten buiten beschouwing blijven die voor de bepaling van het misbruikrisico van belang 
zijn.”  
Reference: Page 54 , Paragraph 4.2.4 
Factor 52: There are no trainings on risk assessments given by the KNSA to the boards of rifle clubs. 
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Quote: “Besturen van schietverenigingen wordt geen opleiding geboden waarin het maken van een 
risico-inschatting bij nieuwe leden aan de orde komt. Professionaliseringstrajecten voor 
bestuursleden en leden van een ballotagecommissie, waarin ook het bewerkstelligen van een 
verenigingscultuur met een gezond meldklimaat en veel sociale controle aan de orde komt, 
worden niet aangeboden. “ 
Reference: Page 52 , Paragraph 4.2.3 
 
Recommendations 4 and 5 follow with a high proportion of correct factors (p4  = .79, p5  = .78), 
which means that a large amount of factors can be addressed by “Improving the control of risks at 
rifle clubs” and “Evaluating the desired effect of the system”. For instance, factor 52 is as follows; 
“There are no trainings on risk assessments given by the KNSA to the boards of rifle clubs.” (as 
described in Table 4) 
Recommendation 4.1 states that members should be well informed on how to recognize possible gun 
abuse and how to take action. So recommendation 4.1 can address factor 52 by offering education, 
training and counseling to members.  
Recommendations 1, 3 and 6 have the lowest proportion of correct factors, (p1  = .42, p3  = .50, p6  = 
.56), which means that only half of the amount of factors can be addressed by “Providing more 
information by the applicant”,” Making an inventory of risk-indicators that are applicable” and 
“Investigating the possibilities for health care workers”. For instance, factor 19 is as follows; 
“GGZ shared the fears of the parents, but gave the advice that they need to keep an eye on Tristan 
van der V.” (as described in Table 4) 
Recommendation 6 states that the KNMG should consult with different parties to determine how 
practitioners should act when they receive information on possible gun ownership of one of their 
patients. This could address factor 19 and lead to certainty on how the GGZ should act when they 
experience a fear for gun abuse. 
To conclude, recommendations 1, 3 and 6 are comprised of the least proportion of correct 
factors and are possibly most affected by biased reasoning. This means that the recommended 
actions are based on factors that could have been interpreted in a different way, which might have 
shifted the attention to information that is less relevant. Further analysis of the biased factors and 
factors omitted by biased reasoning will be presented in the following section. 
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1.2 Analysis of Cognitive bias report 
 
We expected that 20 types of cognitive biases could be found in the incident report, and one 
type that we did not expect to find. The attentional bias was dropped from our analysis, because in a 
it is very similar to the general definition of a cognitive bias. A cognitive bias report was produced 
after analyzing all factors. An overview of these results is depicted in appendix B. Looking at the 
results, we have observed 10 types of the cognitive biases that we expected to find (as depicted in 
table 5). As some bias types occurred more frequently, a total amount 18 cognitive biases was found.  
Frequencies of the cognitive biases found are depicted in figure 7.  The Illusory correlation was most 
frequent with five observations, which also means that this type of bias has the highest chance to 
occur in accident investigations. The expectation bias, hindsight bias, framing and non-consequential 
reasoning were all found twice. The choice supportive bias, illusion of control, outcome bias, primacy 
bias and recency bias were only found once. Cognitive biases that were expected but not observed 
include the actor- observer asymmetry, anchoring effect, availability heuristic, coincidence bias, 
confirmation bias, focusing illusion, fundamental attribution error, halo effect,  self-serving bias, and 
stereotyping. As was expected, we did not observe the just-world hypothesis. We did not observe 
any cognitive biases that we did not expected to find. 
 
Table 5: Expectations and observations on types of cognitive biases. 
 Observed Not Observed Total 
Expected Choice supportive bias Actor- Observer Asymmetry 20 
 Expectation bias Anchoring Effect  
 Framing Availability Heuristic  
 Illusory correlation Coincidence bias  
 Illusion of control Confirmation bias  
 Hindsight Bias Focusing Illusion  
 Non-consequential reasoning Fundamental attribution error  
 Outcome bias Halo Effect  
 Primacy effect Self-serving bias  
 Recency effect Stereotyping  
Not Expected - Just-world hypothesis 1 
Total 10 11 21 
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Figure 7: Frequency of observed cognitive biases per category  
 
In the following sections, we will describe the results on the relevancy ratings, the description of the 
biases and their actors, the consequences for the report, and the effect on the made 
recommendations. 
 
1. Ranking cognitive biases by relevancy ratings 
This section will cover the statistics on the relevancy ratings given to the cognitive biases that were 
found, and will show which category bias has the most influence on the report. In order to determine 
which type of cognitive bias has the most influence on the report, three measures will be discussed 
here; the mean relevancy rating, frequency and the weighed relevancy rating. An overview of the 
results of these measures is depicted in table 6.  
Table 6: Results of Mean Relevancy Rating & frequencies, ranked by Weighed Relevance Rating. 
  RRMean Frequencies RRWeighed 
1. 
2. 
 
3. 
 
4. 
 
5. 
6. 
Illusory Correlation 
Non-Consequential Reasoning 
Expectation bias 
Framing  
Choice Supportive bias 
Recency Effect 
Primacy Effect 
Hindsight bias 
Illusion of Control 
Outcome bias 
1,8 
2,5* 
2 
2 
3* 
3* 
2 
0,5 
1 
1 
5* 
2 
2 
2 
1 
1 
1 
2 
1 
1 
9* 
5 
4 
4 
3 
3 
2 
1 
1 
1 
*Highest scores 
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Mean Relevancy Rating 
Each found factor that was possibly influenced by a cognitive bias has been rated on relevancy. This 
rating entails the amount of influence the cognitive bias has on the outcome of the report. For every 
cognitive bias type, the mean relevancy rating has been derived and is depicted in figure 8. A high 
rating means that this type of cognitive bias can exert a negative influence on accident reports and 
should be looked out for during the investigation. Looking at these results, we can conclude that the 
choice supportive bias and the recency effect have the most influence on the report with a mean 
relevancy rating of 3. Not far behind is the non-consequential reasoning with a value of 2.5. The 
cognitive biases with the least influence are the hindsight bias with a mean relevancy rating of 0.5, 
and the outcome bias and illusion of control with a rating of 1 for both.  
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Figure 8: Mean relevancy rating of cognitive bias types/categories  
 
Weighed Relevancy Rating 
It seems like the choice supportive bias and the recency effect exert the strongest influence on the 
report. However, the mean relevancy rating is inconclusive to determine these results, because it 
does not account for the amount of times a cognitive bias occurs. Logically, the more frequent a type 
of cognitive bias is reported, the more influence it has on a report. Also, the mean relevancy rating 
should be interpreted with care, because the means are in some cases merely derived by one 
observation. So in determining a more reliable rating of influence on the report, the mean relevancy 
rating is weighed by multiplying it with the frequencies of the biases. These results are depicted in 
figure 9. Looking at the results, we can now conclude that the illusory correlation gas the strongest 
influence on the report with a weighed relevancy rating of 9. So although it does not have the highest 
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mean relevance rating (1.8), it has the strongest influence because of the high frequency of 
observations (5). Non-consequential reasoning (5), expectation bias (4) and framing (4) trail with a 
considerate difference, but still exert an important influence. The cognitive biases which are of least 
influence on the report remain the same after weighing the relevancy rating, which are hindsight bias 
(1), illusion of control (1) and outcome bias (1). 
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Figure 9: Weighed relevancy rating of cognitive bias types/categories  
 
By rating the relevancy of the cognitive biases that we came across in the incident report, and 
combining the number of occurrences, we were able to assess which type of bias has the strongest 
influence on the report. The illusory correlation came out on top with weighed relevancy rating of 9 
and has therefor the strongest influence. The next section will be of a more descriptive nature to 
provide details on the cognitive biases. The relevancy ratings will also be used later to construe their 
effects on the recommendations in section 4.2.3 
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2. Description of Cognitive Biases and their Actors 
Next to the investigators of the Dutch safety board (OVV), we also expected that other involved 
parties could also be affected by cognitive biases. As they lack expertise on the processes in incident 
investigations, we also refer to them as laymen. These actors were all interviewed by the safety 
board. We will first give a short description of these groups or people:  
Mental healthcare practitioners (GGZ). The mental health practitioners that treated the depression 
and schizophrenia of Tristan v/d V and the governing body that is responsible for the guidelines they 
work with. 
Rifle club Nieuwkoop. The rifle club where Tristan v/d V. was a member and where he practiced his 
shooting sports. 
Special law’s bureau (SLB). The request for a gun license is assessed by the Special law’s bureau, 
which gather all the relevant information on the applicant and judge if the request is granted or not.  
Tristan v/d V. The person that should not have been granted with a gun license, and eventually 
misused his weapons that he acquired legally.  
The parents & social environment of Tristan v/d V. People who knew Tristan personally and provided 
important insights on his behavior.  
 
The results will be described per category bias, starting with the cognitive biases that received 
the highest relevancy ratings. We will repeat our hypotheses and describe how the reasoning of the 
involved actors was affected.  An overview of these results can be found in tables 7 through 16. 
  
Illusory correlations. We expected that laymen and incident researchers might be susceptible to 
the illusory correlation. When recalling all relevant information, laymen involved with the incident 
might fill informational gaps with prior beliefs and expectancies. In connecting causal factors that led 
to the grant of the gun license, incident researchers might have perceived infrequent and distinctive 
information as correlated. The illusory correlation was observed five times. As expected, incident 
researchers were biased as well as different parties that can be considered laymen. The illusory 
correlation biased the reasoning of the Special Laws Bureau, the Dutch Safety Board, the Police, and 
the social environment of Tristan van der V.  
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Table 7: Description of illusory correlations, actors & related factor, derived from the full Cognitive Bias report 
Nr. Illusory correlation Actor Factor 
9. A correlation is perceived between a prior conviction and fear for gun 
abuse, which diminishes over time. However, the risk for gun abuse is still 
heightened after 8 years.  
SLB &  
the OVV 
3 
10. A correlation might be perceived between the responsible behavior by 
relative and a lower fear for gun abuse of the applicant.  
SLB,  
& Social 
environment 
11 
11. A correlation is perceived between the adult age of Tristan van der V. and 
his parents having no ability to exert influence on his decisions, while he in 
fact was living with them and they may have had a certain influence. 
Parents 
Tristan van 
der V. 
30 
12. A correlation is perceived between changes made in foreign weapon laws 
after a comparable incident, and applying these changes successfully to the 
Dutch weapon system. However, these changes are not proven to be 
successful yet. 
OVV 77 
13. A correlation is perceived between the requirements in applying for a gun 
license and applying for a driver’s license. This comparison seems unrelated 
 
OVV 78 
9. The Special Law’s Bureau perceived a correlation between a prior conviction in the last 8 years 
and a fear for gun abuse, which means that a license request is rejected. However, after 8 years this 
is seen as soft information and does not lead to a direct rejection anymore. While research suggests 
that people with a past conviction who hold a gun license are near five times likely to be involved in a 
new offense in an incident with a fire arm (REF). This illusory correlation is not discussed by the OVV, 
so they also perceive this relationship.  
  
10. The father of Tristan van der V. has been in the possession of a gun license since 2003 and 
domiciliary visits never found anything out of the ordinary. The DVN, police, and social environment 
could have perceived these positive characters in relation to a low fear for gun abuse of Tristan van 
der V. 
 
11. Parents of Tristan van der V. did not agree with Tristan van der V.’s request for a gun license. 
They did not undertake actions to prevent the request, as he is of mature age. However, while living 
at his parents’ house one could argue that the parents do have a say in major decisions.  
 
12. The Dutch Safety Board compares the Dutch weapon law with those of other countries that 
have changed their weapon laws after comparable incidents. However, it is unknown if these 
systems are truly comparable and if the made changes can be applied to the Dutch system, as the 
have not been proven to be effective yet. 
 
13. In illustrating the effect of reversing the onus of proof, the Dutch Safety Board sees the 
requests for a driver’s license and a gun license as related and compares both procedures with one 
another. Even if the board observes these events in a meaningful manner, it is uncertain if they are 
truly related and comparable. 
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Non-consequential reasoning. We expected that incident researchers might be susceptible to 
non-consequential reasoning. In accident investigations, filling in the informational gaps is one of the 
main goals. When it is difficult to find relevant information to fill these gaps, one might be prone to 
non-consequential reasoning. This is especially the case when a large amount of non-instrumental 
information is at hand. As expected, incident researchers of the OVV were biased by non-
consequential reasoning.  
 
Table 8: Description of non-consequential reasoning, actors & related factor, derived from the full Cognitive Bias 
report 
Nr. Non-Consequential Reasoning Actor Factor 
4. Relevant information on granting a semi-automatic rifle is discussed in the report. 
However, a gap remains in answering the question: In which gun sport divisions is a 
semi-automatic rifle allowed, and do its merits outweigh the possible threat of gun 
abuse? 
OVV 29 
5. Information from the social environment of the applicant is highlighted as crucial, but 
difficult to obtain, therefor the onus of proof should be reversed. However, a gap 
remains in answering the question: How could the social environment be encouraged to 
give objective information on the applicant and which possibilities are there? 
 
OVV 31 
14. The Dutch Safety Board discusses procedural mistakes made in granting the Smith & Wesson 
semi-automatic rifle to Tristan van der V. Although this is relevant information, an informational gap 
persists on the fact why semi-automatic weapons are distributed legally in the first place. Gun abuse 
with a semi-automatic rifle would result in a much higher number of casualties. This risk might 
outweigh the associated benefits for a rifle sport. 
  
15. The Dutch Safety Board state that the social environment is not actively questioned in 
assessing the fear for gun abuse. They propose a solution in reversing the onus of proof. However, 
this does not explain why the social environment had little opportunities to share relevant 
information with the police, and an informational gap persists on how the social environment can be 
encouraged in giving objective information. 
Expectation bias. We expected that laymen and incident researchers might be susceptible to the 
expectation bias. This bias could result in a form of reactivity in which the incident researcher 
influences the reactions of interviews unconsciously. Lay men might also have certain expectations of 
what an interviewer wants to hear, and would respond accordingly. These expectations were not 
confirmed by our results. Expectations seemed to influence perceptions and resulting in not 
undertaking action or providing information. 
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Table 9: Description of expectation bias, actors & related factor, derived from the full Cognitive Bias report 
Nr. Expectation Bias Actor Factor 
2. It was expected that the police was well informed about the hospitalization, 
which decreased the amount of relevant information provided to the police. 
Parents 
& Social 
Environment 
22 
3. When indicators on fear for gun abuse cannot be objectively validated, it is 
already presumed that a refusal of a license would get dismissed in an 
administrative appeal procedure afterwards. 
 
Special Laws 
Bureau 
58 
2. The parents and social environment of Tristan van der V. were surprised when his license 
appeal was granted, taking into account his hospitalization at an institution after a suicide attempt. 
The expectation on the availability of this information to the police resulted in the judgment that it 
was irrelevant to mention it. 
   
3. The Special Laws Bureau grants an appeal for a gun license in certain cases, where there is a 
suspicion for fear of gun abuse. As the suspicion cannot be objectively validated, they expect that a 
rejected appeal will not hold up in an administrative appeal procedure. While in fact, two out of 
three rejected appeals hold up after an administrative appeal. 
Framing. We expected that laymen involved in the incident might be susceptible to framing, 
by formulating certain problems from a different reference point. This could influence the objectivity 
of information and might bias the accident researchers in evaluating the outcomes differently. Our 
results show that the applicant, the social environment and the rifle club were biased by framing 
information. Incident researchers were biased indirectly, by not recognizing that they are processing 
framed information.  
 
Table 10 : Description of framing, actors & related factor, derived from the full Cognitive Bias report 
Nr. Framing Actor Factor 
4. In reversing the onus of proof, provided information might be framed in 
such way that it lowers the evaluation of fear for gun abuse.  
Tristan , social 
environment  
The OVV 
32 
5. Due to a conflict of interests, arguments on welcoming new members 
might be framed to be consistent with a low fear for gun abuse.  
 
Rifle Club 43 
4. In reversing the onus of proof, the social environment is asked to provide information on the 
applicant. It is in the applicant’s interest to come across as a suitable license holder. Therefor he is 
prone to frame information and thereby biasing the evaluation of fear for gun abuse. When the 
request for information comes from the applicant, the social environment might also be framed to 
formulate information in a consistent manner and bias the same outcome. 
 
5. In prolonging the existence of their rifle club, economic motives could be in conflict in rejecting 
new members. As a result, information that leads to a low assessment of fear for gun abuse might be 
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framed in a consistent matter to welcome more new members. This also means that a rifle club 
might not be fit to determine fear for gun abuse. 
Choice Supportive bias. We expected that laymen might be susceptible to the choice 
supportive bias. The OVV has taken numerous testimonies after the incident. When questioning 
different parties on why they acted a certain way, we expected that they would falsely attribute 
aspects of their choices more positively then alternative options. This way of biased reasoning was 
found with the GGZ. 
 
Table 11: Description of the choice supportive bias, actors & related factor, derived from the full Cognitive Bias 
report 
Nr. Choice Supportive Bias Actor Factor 
1. Choice supportive arguments on not breaking with occupational secrecy are 
numerous in the report. However, arguments on the alternative option are hardly 
discussed or are described as not possible 
 
The GGZ 25,34 
1. The mental institution where Tristan van der V. got treated was confident in their decision to 
not break with occupational secrecy. They are only allowed to break with occupational secrecy when 
the client causes potential danger to himself and/or others. One might argue that the possession of a 
gun and a history of attempted suicide could be seen as a direct threat to himself. However, the 
reaction of the mental institution only supported their choice, and the alternative is hardly discussed. 
Recency effect. We expected that laymen might be susceptible to the recency effect, and 
incident researchers would be less susceptible. Laymen are interviewed on certain events or 
decisions in retrospect. So recent memories and stored information is probably most salient to 
retrieve and could result in the recency effect. Accident researchers might be less susceptible 
because of thorough searches in the past, but for instance interviews that were held most recent 
might be retrieved easier and used more. Contrary to our expectation, the Dutch safety board 
focused merely on recent events to investigate and was therefore biased by the recency effect.  
Table 12: Description of recency effect, actors & related factor, derived from the full Cognitive Bias report 
Nr. Recency Effect Actor Factor 
18. The recent incident in Alphen a/d Rijn was the main focus point during the 
investigation on improving the legal weapons law. However, there were comparable 
incidents from the past that were also applicable which were not discussed. 
 
The OVV 2 
18. The Dutch Safety Board investigated on how to prevent legal gun abuse. As the recent 
incident in Alphen a/d Rijn gave rise to the investigation, it was also their main focus in finding 
underlying factors. However, there are numerous incidents in the last 15 years that have been 
caused by legal gun abuse, and could have been investigated in their report. These incidents are 
mentioned in the report, but have not been investigated to be able to learn from them. 
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Primacy effect. We expected that laymen and incident researchers might be susceptible to 
the primacy effect. Due to the high amount of media attention and elicited emotions by the incident, 
primary information that was covered in the media might result in the primacy bias. Also, prejudices 
might arise and influence observations made in for example interviews. Laymen involved in an 
accident might be more susceptible to this bias, because they will probably stick to the order in 
which the information is presented to them. 
 
Table 13: Description of primacy effect, actors & related factor, derived from the full Cognitive Bias report 
Nr. Primacy Effect Actor Factor 
17. Around the beginning of the investigation, media attention on the mental 
health of Tristan v/d V. may resulted in a larger focus on this aspect in the 
report.  
The OVV 1 
17. The Dutch Safety Board might have focused more strongly on the aspect of mental health, 
due to the primary attention given by the media and the public persecutor at the beginning of the 
investigation. The report and its recommendations focus strongly on gathering information on the 
mental state of the applicant. The primacy effect might have shifted the focus away from more 
procedural factors, like for instance the distribution of semi-automatic weapons. 
Hindsight bias. We expected that incident researchers might be susceptible to the hindsight 
bias. In accident investigations, researchers might judge a decision as inadequate, when they believe 
that the decision maker should have foreseen the dangers that were only obvious after. Contrary to 
our expectation, the Dutch Safety Board was aware of this bias and was not affected by it. The social 
environment may have been biased in thinking that they had observed riskful behavior before the 
incident. 
Table 14: Description of hindsight bias, actors & related factor, derived from the full Cognitive Bias report 
Nr. Hindsight Bias Actor Factor 
6. The report states that the gun license should not have been granted. 
However, the Dutch Safety Board is aware that this conclusion is made in 
hindsight and might not have been foreseen at the time.  
 
The OVV 
 
- 
7. In hindsight, it is claimed that the behavior of Tristan v/d V. caused concern. It 
remains unclear however if this was also perceived as a concern in foresight. 
 
The social 
environment 
21 
6. The Dutch Safety Board proclaims that it is clear, in hindsight, that the gun license should not 
have been granted to Tristan van der V. This means that the possible dangers could not have been 
foreseen by the officer that permitted the grant, with the information that he had at the time. 
Thereby, the board acknowledges the existence of the hindsight bias and the possible effect it could 
have on their investigation. 
 
 
44 Cognitive Biases in Incident Investigations 
7. In hindsight, multiple persons from the social environment of Tristan v/d V. claimed that he 
showed behavior that caused concern. However, details that can be related to the incident are more 
salient and easier to retrieve as relevant in retrospect. At the time being, it might not have been clear 
to the environment that Tristan van der V. could form a threat. This can also be concluded by the 
fact, that the social environment did not inform the police on any concerns they claimed to have.  
Illusion of control. We expected that incident researchers might be susceptible to illusion of 
control. As incident researchers desire a successful outcome, they might be prone to overestimate 
the degree of influence over situational factors. The large impact of the incident in Alphen a/d Rijn 
might also motivate researchers to find more controllable causes. As expected, the Dutch Safety 
Board seems biased by the Illusion of control. 
 
Table 15: Description of  illusion of control, actors & related factor, derived from the full Cognitive Bias report 
Nr. Illusion of Control Actor Factor 
8. Controllable factors might be perceived in the registry systems of the police, while 
information could have been omitted by human factors such as slips and lapses. 
 
 
The OVV 15 
8. The Dutch Safety Board concludes that the information on the institutionalization of Tristan 
van der V. was omitted by the Special Laws Bureau, due to flaws in their registry systems. As these 
systems can be improved, this factor can be seen as changeable and controllable. However, as 
information could also have been entered incorrectly, it might have been omitted by slips and lapses 
which are more difficult to control. 
Outcome bias. We expected that the outcome bias could bias reports, as an investigation can 
produce a lot more information than was available at the time a decision was made. Therefore, it is 
possible that the amount of judge information outweighs the amount of joint information, resulting 
in a negative evaluation of a decision that was possibly made correctly. The terrible outcome of the 
shooting incident might also interfere in evaluating a decision separately from the outcome. As 
expected, the illusion of control was found and acted out by the Special Laws Bureau.  
Table 16: Description of outcome biases, actors & related factor, derived from the full Cognitive Bias report 
Nr. Outcome Bias Actor Factor 
16. Judge information on a possible suicide attempt was not available at time of 
granting the gun license. Therefore the decision to grant the license is 
perceived as inadequate. The terrible outcome could have influenced this 
evaluation. 
 
Special Laws 
Bureau 
16 
16. The employee of the special law’s bureau was unaware of the fact that Tristan van der V. was 
institutionalized for fear of committing suicide with his licensed gun. He believes that he probably 
would have decided to reject the license application, if he was aware of this information. The 
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shooting incident in Alphen a/d Rijn was that severe, that it is very likely that the terrible outcome 
influences his evaluation of the past decision. 
To summarize, we will illustrate the results on the biased actors graphically. Looking at the 
frequencies of cognitive biases made per actor, we can conclude that the Dutch Safety Board is by far 
the most biased actor (as depicted in figure 10).  
0 5 10 15
Tristan v/d V
Special Laws Buro
Social Environment
Rifle Club
Parents of Tristan v/d V
GGZ
Dutch Safety Board
Illusory
Correlation
Expectation bias
Framing
Hindsight bias
Non-
Consequential
Reasoning
Figure 10: Number of cognitive biases made per actor. 
 
The reasoning of the Dutch safety board was biased on 10 occasions by seven different types of 
cognitive biases, which include; 
- the illusory correlation (three occurrences),  
- non-consequential reasoning (two occurrences), 
- framing,  
- hindsight bias,   
- illusion of control, 
- primacy effect, and 
- recency effect.  
Important to note is that the board was not directly affected by the hindsight bias but aware of 
its effects. The reasoning of the Special laws burro and the social environment were biased four and 
three times. The rifle club and the parents of Tristan v/d V. were both biased twice. The reasoning of 
the GGZ and Tristan v/d V was the least biased with one occurrence.  
Looking at the number of different actors that were affected by a certain type of cognitive bias, 
the illusory correlation affected the reasoning of most parties (as depicted in figure 11). It has biased 
the reasoning of five acting parties, at least in one occurrence.  
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These acting parties include;  
- the Dutch Safety Board,  
- the parents of Tristan v/d V.,  
- the rifle club,  
- the social environment, and  
- the Special Laws Burro.  
Recency Effect
Primacy Effect
Outcome bias
Illusion of Control
Choice Supportive bias
Non-Consequential Reasoning
Hindsight bias
Framing
Expectation bias
Illusory Correlation Dutch Safety Boa
GGZ
Parents of Trista   
Rifle Club
Social Environme
Special Laws Bur
Tristan v/d V
Figure 12: Number of actors per type of cognitive bias. 
The expectation bias and framing affected three acting parties, the hindsight bias affected two 
acting parties, and the remaining cognitive biases affected only one acting party.  
To conclude, our cognitive bias report revealed that the Dutch Safety Board was the most biased 
actor as expected. This could be explained by the fact that they gather the most information and 
need to make an assessment on all made decisions, in comparison to the other parties. The 
reasoning of the Dutch Safety could be affected by: 
- perceiving incorrect relationships between pieces of information and events (Illusory 
Correlation). 
- leaving informational gaps by not answering relevant questions (Non-consequential 
reasoning). 
- framing information in a certain direction (Framing). 
- discussing recent events and omitting other relevant events from the past (Recency effect). 
- making available information from the beginning of the investigation a primary focus 
(Primacy effect). 
- perceiving factors as more controllable than they really are (Illusion of control). 
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Although the Dutch safety board was the most biased actor, they were aware of heuristic thinking in 
the form of the hindsight bias by; 
 acknowledging that conclusions can be made in hindsight and might not have been foreseen 
at the time (Hindsight bias). 
Biased reasoning by the ‘lay-actors’ occurred 8 times. It is important to note that the cognitive 
biases that affect the other parties, could also bias the reasoning of the Dutch Safety board indirectly. 
For instance when incident researchers interview these actors, and they do not recognize that the 
reasoning of this actor is biased. This could influence the course of the interview by different follow 
up questions or focusing on other aspects. The information gathered from the social environment 
and the Special Laws Bureau was also biased on more than two occasions, thereby affecting the 
report the most compared to the other acting parties.  
Based on our results, we can also conclude that the illusory correlation is a way of thinking where 
a lot of people are susceptible to. It affected the reasoning of the Dutch Safety Board, the parents of 
Tristan v/d V., the rifle club, the social environment and the Special Laws Bureau. An illusory 
correlation was perceived between; 
- higher fear for gun abuse and a prior conviction. It is falsely perceived that this relationship 
diminishes over time. 
- lower fear for gun abuse and responsible behavior by the relative of the applicant 
- adult age of Tristan v/d V. and his parent having no say in his decisions. 
- a not established relationship between changes made in foreign weapon laws and the 
applicability to the Dutch system.  
- requirements in applying for a gun license and applying for a driver’s license. 
The events and behaviors around Alphen a/d Rijn must have been highly distinctive and infrequent 
compared to other incidents, which is known to lead to the illusory correlation (Hamilton, & Gifford, 
1976).  
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3. Consequences on report 
This section describes the consequences that the found cognitive biases exerted on the incident 
report, in terms of different conclusions and interpretation of information. First we will describe the 
consequences on the report per type of bias, how strong these effects are in terms of relevancy 
ratings, and which recommendations are affected. An overview of these results can be found in 
table’s 17 through 26, which are derived from the full cognitive bias report that is depicted in 
appendix B. Second, we will summarize the consequences per recommendations so we can see 
which recommendation is affected the most.  
Table 17: Consequences on report & recommendations, relevancy ratings  
Illusory Correlation      Consequences: RR 
9. 
 
10. 
11. 
 
12. 
 
 
13. 
 Affects the risk assessment: Lowers fear for gun abuse 
 Existing regulation on past convictions is not critically discussed 
 Affects education of environment on risk assessment 
 Responsibility of social environment to provide information on applicant 
is underestimated & less options are explored 
 Events and procedures are compared that seem unrelated  
 Regulations from other weapon laws are compared, which might not 
have a desired improvement for the Dutch System 
 Procedures in requesting a driver’s license are compared, which support 
reversing the onus of proof incorrectly 
+++ 
 
+ 
+ 
 
++ 
 
 
++ 
Recommendation: 1, 3, 4, & 5  
9. The illusory correlation between a past conviction of violence and a lower risk assessment of 
gun abuse over time, presents incorrect information in the report. The OVV does not discuss the 
relevancy of a prior conviction in attaining the fear for gun abuse. Is the risk for gun abuse not still 
heightened after a prior conviction of 8 years ago? Does a prior offender still have the right to gun 
ownership? A critical evaluation of this regulation is not discussed.  
With a relevancy rating of 3, the illusory correlation (9) could influence the report strongly by 
presenting incorrect information. This affects the interpretation of;  
 recommendation 3: “Make an inventory of risk-indicators that are applicable” 
10. Multiple parties could have transferred responsible behavior of a relative to the applicant, 
thereby assessing the fear for gun abuse lower. As the board does not recognize this illusonary 
correlation, information is not presented that could educate for example rifle club members on 
assessing fear for gun abuse.   
With a relevancy rating of 1, the illusory correlation (10) is of minor influence on the report by 
not discussing relevant information. This affects the interpretation of;  
 recommendation 4: “Improve the control of risks at rifle clubs” 
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11. The Parents perceived an illusory correlation in not being able to prevent Tristan in attaining 
a license, while he was living with them. The board stresses the importance of information from the 
social environment.  
With a relevancy rating of 1, the illusory correlation (11) is of minor influence on the report. In 
not recognizing the bias, the responsibility of the parents to provide information is underestimated 
and affects the interpretation of;  
 recommendation 3c: “…to acquire personal information on these indicators and involve the 
social environment at least” 
12. An illusory correlation is perceived in applying changes of weapon laws from other countries 
where comparable incidents have occurred. These changes have not been proven to be effective yet 
and might not even apply to the Dutch system, as these changes are made for a certain system and 
for a country with a different culture.  
With a relevancy rating of 2, the illusory correlation (12) is of moderate influence on the report. 
By reporting an incorrect comparison of weapon systems, this bias affects the interpretation of; 
 recommendation 1: “Applicant should provide more information” 
 recommendation 5: “Evaluate whether the system has the desired effect” 
13. An illusory correlation is perceived between the procedures in attaining a gun license and a 
driver’s license. This comparison supports the theory that the applicant is obligated to provide more 
information. However, the granting of these licenses seems incomparable.  
With a relevancy rating of 2, the illusory correlation (13) is of moderate influence on the report. 
By reporting an incorrect comparison of procedures, this bias affects the interpretation of;  
 recommendation 1: “Applicant should provide more information” 
 recommendation 5: “Evaluate whether the system has the desired effect” 
Table 18: Consequences on report & recommendations, relevancy ratings 
Non-Consequential        Consequences: 
Reasoning 
RR 
14. 
 
 
15. 
 
 Missing important factors on the legal distribution of semi-automatic rifles 
 Resulted in an informational gap in the report 
 No critical evaluation of the legislation involving semi-automatic rifles  
 Important factor on acquiring information from social environment is 
acknowledged, but no follow up on options for improvements 
 Affects how reversing the onus of proof can be implemented 
+++ 
 
 
++ 
 
Recommendation: 1, 3c, & 4  
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14. Non-consequential reasoning has affected the report by missing an important factor. 
Although the Dutch Safety Board discusses the procedures to acquire a semi-automatic rifle, an 
informational gap is left on why it is legal to distribute semi-automatic weapons. As abuse of these 
rifles have large mitigation effects, attention to this factor could have led to an important evaluation 
to change the legislation. 
With a relevancy rating of 3, non-consequential reasoning (14) could exert a strong influence on 
the report. Missing important factors has resulted in an informational gap and the legislation 
involving semi-automatic rifles is not evaluated critically. This affects the interpretation of;  
 Recommendation 4: “Improve the control of risks by rifle clubs” 
15. Non-consequential reasoning has affected the report by not following up on an important 
factor. In assessing the fear for gun abuse, information on the suitability of the applicant is needed. 
The report highlights this factor as crucial. However, options to improve these procedures are not 
investigated or discussed.  
With a relevancy rating of 2, non-consequential reasoning (15) is of moderate influence on the 
report. By not following up on the important factor on acquiring information from the social 
environment, an informational gap persists and affects how reversing the onus of proof should be 
implemented. This affects the interpretation of; 
 recommendation 1: “Applicant should provide more information” 
 recommendation 3c: “Develop tangible procedures and methods to acquire personal 
information on these indicators and involve the social environment at least” 
Table 19: Consequences on report & recommendations, relevancy ratings 
Expectation Bias      Consequences: RR 
2. 
 
 
 
3. 
 Information on the applicant was withheld from police 
 The obstacle of expectancies is not investigated in the report 
 Less improvement in the process of acquiring information from social 
environment 
 Possible license-grants to unsuitable applicants 
 Options to train SLB-employees on expectancies are explored less 
+ 
 
 
 
+++ 
 
Recommendation: 1 & 3  
2. The expectation bias influenced the social environment, assuming the police possessed all 
relevant information. Therefore important details on the hospitalization of Tristan were withheld. So 
this bias can be an obstacle in the process of acquiring information from the social environment.  
With a relevancy rating of 1, the expectation bias (2) is of little influence on the report. By not 
recognizing this bias, the report did not investigate the role of expectancies in the process of 
acquiring information from the social environment. This affects the interpretation of; 
 recommendation 1: “Applicant should provide more information” 
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 recommendation 3c: “Develop tangible procedures and methods to acquire personal 
information on these indicators and involve the social environment at least” 
3. The expectation bias influenced the Special Law’s Buro, assuming a rejected appeal will not 
hold up in an administrative procedure when there are only ‘soft’ grounds to suspect fear of gun 
abuse. Therefore licenses are granted to an applicant that may not be suitable.  
With a relevancy rating of 3, the expectation bias (3) could exert a strong influence on the report. 
By not recognizing this bias, the report did not investigate the option to train SLB-personnel on the 
effects of expectancies. This affects the interpretation of;  
 recommendation 1: “Stimulate the police to an active and critical assessment of information 
during the appeal,…” 
Table 19: Consequences on report & recommendations, relevancy ratings 
Framing               Consequences: RR 
4. 
 
 
5. 
 Social environment could be framed into giving less objective Information  
 Less improvement in the process of acquiring information from social 
environment 
 Possible license-grants to unsuitable applicants, due to conflict of interests 
 Less clear that rifle clubs might be unsuitable to asses fear for gun abuse 
++ 
 
 
++ 
 
Recommendation: 1, 3, & 4  
4. By reversing the onus of proof, the outcome of assessing the fear for gun abuse can be framed 
by the desires of the applicant. As a result, the social environment is prone to provide positive 
grounds on his suitability which could lead to an incorrect grant of a license.  
With a relevancy rating of 2, framing (4) could exert a moderate influence on the report. By not 
recognizing this bias, it is not reported that reversing the onus of proof can lead to less objective 
testimonies from the social environment. This affects the interpretation of; 
 recommendation 1: “Applicant should provide more information” 
 recommendation 3c: “Develop tangible procedures and methods to acquire personal 
information on these indicators and involve the social environment at least” 
5. Framing can lead to a biased assessment of fear for gun abuse and admitting new members to 
a rifle club that are not suitable. A conflict of interests is evident where economic motives conflicts 
with rejecting new members.  
With a relevancy rating of 2, framing (5) could exert a moderate influence on the report. By not 
recognizing this bias, it is less clear that rifle clubs may not be suitable to assess the fear for gun 
abuse when admitting new members. This affects the interpretation of;  
 recommendation 3b: “Inform the Royal Dutch Shooters Association (KNSA) on these risk-
indicators” 
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 recommendation 4a: “Improve the control of risks at rifle clubs: Safeguard that assigned rifle 
clubs play a part in the assessment of fear for gun abuse when a member is admitted to the 
rifle club....” 
Table 20: Consequences on report & recommendations, relevancy ratings 
Choice Supportive Bias     Consequences: RR 
1.  Affects the course of an interview & results in a one-sided testimony 
 Benefits of alternative options are explored less 
 Report lacks a critical position on not breaking with occupational 
secrecy and its options for practitioners. 
 Shifts the responsibility of providing information on mental health, 
from health practioners to the applicant and his social environment 
+++ 
Recommendation:         1 & 6  
1. The Choice Supportive bias could affect interviews & testimonies by attributing features of 
choices made more positively then alternatives. The course of the interview could also be affected by 
different follow up questions or focusing on other aspects. When choices made are supported 
strongly, incident researchers might not explore the benefits of alternative options. As a result, the 
report lacks information on the option for practitioners to break with occupational secrecy. Also, the 
decision to not break with occupational secrecy is not assessed critically.  
With a relevancy rating of 3, the choice supportive bias (1) could exert a strong influence on the 
report by reporting an one-sided case. The responsibility to give information on an applicant’s mental 
health shifts from health care practitioners to the applicant and his environment. This affects the 
interpretation of; 
 recommendation 1: “applicant should provide more information”, and  
 recommendation 6: “investigate the possibilities for health care workers” 
Table 21: Consequences on report & recommendations, relevancy ratings 
Recency Effect       Consequences: RR 
18.  Narrow focus on merely one incident 
 Other incidents and factors not explored 
 Large part of recommendations affected by narrow focus 
 Less external validity & generalizability 
 Less improvement of the Dutch Weapon Law 
+++ 
Recommendation:         1, 3, 4, & 6  
 
18. The recency effect has biased the investigation by making the recent incident in Alphan a/d 
Rijn the main focus point, while numerous other relevant incidents were not discussed. This has led 
to a narrow focus in the report. Also, less relevant factors were found that could have contributed to 
the external validity of the results and their generalizability. This affects the possible improvements 
on the Dutch Weapon Law. 
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With a relevancy rating of 3, the recency effect (18) could exert a strong influence on the report 
through a narrowed focus. A large part of the recommendations are based on the found factors of 
only one incident. This could have differed when other incidents were also investigated. The recency 
effect influences the interpretation of; 
 recommendation 1: “Applicant should provide more information”,  
 recommendation 3: “Make an inventory of risk-indicators that are applicable” , 
 recommendation 4: “Improve the control of risks at rifle clubs”, and 
 recommendation 6: “Investigate the possibilities for health care workers” 
Table 22: Consequences on report & recommendations, relevancy ratings 
Primacy Effect       Consequences: RR 
17.  Narrower focus centered on the aspect of mental health 
 Other factors are explored less 
 Large part of recommendations affected by narrow focus 
++ 
Recommendation:         1, 3, 4, & 6  
At the beginning of the investigation, the primacy effect showed through a lot of media attention 
on the mental health of Tristan v/d V. This may resulted in a stronger emphasis on the aspect on 
mental health in the report. By affecting the scope of the investigation, this bias could have shifted 
the focus away from other procedural factors, like for instance the legal distribution of semi-
automatic weapons. 
With a relevancy rating of 2, the primacy effect (17) could exert a moderate influence on the 
report through a narrowed focus. Recommendations are based more strongly on the aspect of 
mental health and other factors are investigated to a smaller extent. This bias affects the 
interpretation of; 
 recommendation 1: “Applicant should provide more information”,  
 recommendation 3: “Make an inventory of risk-indicators that are applicable” , 
 recommendation 4: “Improve the control of risks at rifle clubs”, and 
 recommendation 6: “Investigate the possibilities for health care workers” 
Table 23: Consequences on report & recommendations, relevancy ratings 
Hindsight Bias           Consequences: RR 
6. 
 
7. 
 No negative consequences as it is recognized 
 Prevented possible errors of judgment & higher reliability 
 Uncertain if concerns were apparent before incident 
 More weight given to information from social environment 
o 
 
+ 
Recommendation:         1 & 3  
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6. The gun license should not have been granted to Tristan v/d V. However, the board 
acknowledges that this conclusion is made in hindsight and that the officer that granted the license 
did not make a wrong decision. Being aware of the hindsight bias prevented possible errors of 
judgment in the report. So no recommendations were affected. 
7. The hindsight bias affected the social environment in remembering behavior of Tristan v/d V. 
that caused concern. It is however uncertain if these concerns were present before the incident. By 
not discussing the effects of the hindsight bias, more weight is given to information from the social 
environment, while this information might not even be available when granting the license.  
With a relevancy rating of 1, the hindsight bias (7) is of little influence on the report. By not 
recognizing this bias, the report gives more weight in gathering information from the social 
environment. This affects the interpretation of:  
 recommendation 1: “Applicant should provide more information” 
 recommendation 3c: “Develop tangible procedures and methods to acquire personal 
information on these indicators and involve the social environment at least” 
Table 24: Consequences on report & recommendations, relevancy ratings 
Illusion of Control     Consequences: RR 
8. 
 
 Factors interpreted as more controllable 
 Situational & Human factors explored less 
 Affects choice of remedial action 
+ 
Recommendation:         1 & 2  
8. Illusion of control might affect the report by interpreting factors as more controllable. The 
report presumes that omitted information was caused by changing the registry system software 
(procedural factor). And the possibility of human factors caused by slips and lapses is explored less. 
This bias could lead to a different choice of remedial actions, for instance implementing a software 
update instead of training personnel.  
With a relevancy rating of 1, the illusion of control (8) is of little influence on the report. Factors 
that are more difficult to control are investigated less and influence the choice for remedial actions. 
This affects the interpretation of:  
 recommendation 1: “Applicant should provide more information” 
 recommendation 2: “Improve the implementation of  granting gun licenses by the police” 
Table 25: Consequences on report & recommendations, relevancy ratings 
Outcome Bias          Consequences: RR 
16. 
 
 Terrible outcome influences judgment on past decisions 
 Exaggerated relevancy of certain factors 
+ 
Recommendation:         1, 2, & 3  
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16. In retrospect, omitted information on the hospitalization of Tristan v/d V. would have led to a 
rejection of the license request. The terrible outcome of the incident might affect the SLB-officer’s 
judgment on his decision in the past. So this piece of information could be presented as more 
important than it might actually be, in assessing the fear for gun abuse.  
With a relevancy rating of 1, the outcome bias (16) is of little influence on the report. The 
relevancy of certain factors might be exaggerated which affects the interpretation of:  
 recommendation 1: “Applicant should provide more information” 
 recommendation 2: “Improve the implementation of  granting gun licenses by the police” 
 recommendation 3: “Make an inventory of risk-indicators that are applicable”. 
 
We can conclude from these results that cognitive biases can affect numerous aspects in 
accident investigations. A summary of these consequences are as followed: 
- The role of expectancies and assumptions could interfere with informational processes.  
- Certain pieces of information and factors presented in the report might be less objective, 
been giving too much weight, be incorrect or irrelevant.  
- The course of an interview could be affected and testimonies can be one-sided.  
- Informational gaps might persist by missing or not following through on important factors.  
- The interpretation of factors can be biased by perceiving them as more controllable, and by 
focusing less on situational and human factors.  
- Cognitive biases can also lead to a narrow focus, reducing the number of incidents 
investigated and missing relevant aspects.  
- Options for improvement are explored less for certain procedures and the field of training.  
- Also, procedures can be investigated that might be incomparable or irrelevant.   
Signs of bias recognition were only found once, but we can conclude that recognition prevents 
possible errors of judgment and leads to a more reliable report.  
Overall, we can conclude that cognitive biases affect the validity of the report. The 
recommendations are proposed in a very general manner and leave a lot of room for interpretation. 
How an involved party interprets a recommendation is influenced by the specific information derived 
from the report. In other words, we can say that cognitive biases do not lead to major differences in 
the proposed recommendations. They rather bias the presented information and thereby affecting 
the interpretation of recommendation indirectly. Involved parties could be affected by a different 
choice of remedial actions. Also, cognitive biases can shift the attention and emphasize on certain 
recommendations.   
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4. Effect on recommendations 
We have reported the consequences of the cognitive biases per category in the previous section. As 
we connected the cognitive biases with the six recommendations, it is also possible to report which 
recommendations are affected most. The six recommendations made in the report are; 
1. Applicant should provide more information 
2. Improve the implementation of granting gun licenses by the police 
3. Make an inventory of risk-indicators that are applicable 
4. Improve the control of risks at rifle clubs 
5. Evaluate whether the system has the desired effect 
6. Investigate the possibilities for health care workers 
(A more elaborate list on the recommendations can be found in table 2) 
Table 25 depicts how many times a recommendation is affected by cognitive biases. The mean 
relevancy rating (RRMean ) describes how strong the average effect is. Our results suggest that 
recommendation 1 and 4 are connected to the largest amount of cognitive biases, respectively 12 
and 10 biases. The biases that affect recommendation 6 have the strongest average influence (RRMean 
=2.67).  
Table 25: Frequencies of biases and relevancy ratings per recommendation 
Recommendation 1 2 3 4 5 6 
 
1 (3) 8 (1) 2 (3) 17 (3) 12 (2) 1 (3) 
 
2 (1) 16 (1) 4 (1) 18 (2) 13 (2) 17 (2) 
 
3 (3)     7 (2) 5 (2)     18 (3) 
 
4 (2)     11 (1) 10 (1)         
Cognitive Bias Nr.  7 (1)     15 (1) 14 (3)         
/ (RR) 8 (1)     16 (2)           
 
12 (2)     17 (1)             
 
13 (2)     18 (2)             
 
15 (2)     5 (2)             
 
16 (1)     9 (3)             
 
17 (2)                   
 
18 (3)                     
Total Biases 12 2 10 5 2 3 
RRMean 1.92 1 1.80 2.20 2 2.67 
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One might say that the most affected recommendation is the one related to the most biases, 
combined with the highest RRMean. So we also computed the weighed relevancy, which is depicted in 
table 26 (the description of RRWeighed can be found in section 4.2.1). Although this might seem 
logically, another factor has to be taken into account. For instance, when comparing 2 
recommendations, one is based on two correct factors and 10 biased factors, and the other is based 
on 10 correct factors and 10 biased factors. The latter recommendation is thereby less affected by 
cognitive biases, as the higher number of correct factors could buffer the effect of the biased factors. 
So in order to draw reliable conclusions, we also need the proportion of correct factors and use it as 
a resilience coefficient (See also figure 6 from Section 4.1.3). This gives us the corrected relevancy 
rating, which is depicted in table 26 and is calculated as followed;   RRCorrected  = RRWeighed  *  (1 - PCorrect) 
Table 26: Corrected relevancy ratings per recommendation 
 
Total Biases RRMean RRWeighed PCorrect RRCorrected 
Recommendation 1 12* 1.92 23* .40  13.80* 
Recommendation 3 10* 1.80 18* .52   8.64* 
Recommendation 6 3   2.67* 8 .50 4.00 
Recommendation 4 5 2.20 11  .79 2.31 
Recommendation 5 2 2.00 4 .78 0.88 
Recommendation 2 2 1.00 2   .93* 0.14 
*Highest score 
 
Looking at the results from table 26, we can conclude that recommendation 1 is most affected by 
cognitive biases (RRCorrected =13.80), followed by recommendation 2 (RRCorrected =8.64). After correction, 
recommendation 6 (RRCorrected =4.00) is more biased compared to recommendation 4 (RRCorrected =2.31) 
due to a lower proportion of correct factors. Recommendations 5 and 2 are affected the least 
(RRCorrected < 1). 
As recommendation 1 is affected most, we will summarize how the interpretation was influenced by 
cognitive biases. The report recommended the following; 
1.  Applicant should provide more information 
a. Enact a new law which obliges the applicant to provide relevant information for the 
assessment of fear for gun abuse. In reversing the onus of proof, the applicant needs 
to prove he is applicable instead of the police proving he is not. 
b. Stimulate the police to an active and critical assessment of this information during 
the appeal, the annual renewal, changes in provided information, and when a re-
assessment is needed. 
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Recommendation 1 was supported by the following pieces of biased information; 
- The comparisons with other weapon laws and requesting a driver’s license seem unrelated 
and their effects are uncertain. (12. Illusory correlation ++) 
- Possibilities to implement reversing the onus of proof are not investigated in depth, by not 
following up on ways to acquire information from the social environment (15. Non-
consequential reasoning ++)  
- Expectancies can be an obstacle in acquiring information on the applicant. By not 
investigating this obstacle, SLB-employees have fewer possibilities for an active and critical 
assessment. (2. Expectation bias +) 
- Expectancies can inhibit SLB-employees to reject an application when there are grounds to 
fear for gun abuse. Affects training SLB-employees on an active and critical assessment. (3. 
Expectation bias +++) 
- Reversing the onus of proof could lead to a more positive frame on the applicant and less 
objective information (4. Framing ++) 
- One-sided testimonies lead to less objective information and breaking with occupational 
secrecy is not discussed critically. Reversing the onus of proof is thereby falsely supported (1. 
Choice supportive bias +++) 
- Due to a narrow focus, merely one incident was investigated and the aspect of mental health 
had a strong emphasis. Uninvestigated incidents and factors might have led away from 
certain recommendations (18. Recency effect +++, 17. Primacy effect ++) 
- Information from the social environment can be in hindsight and its objectivity uncertain (7. 
Hindsight bias +)  
- The omittance of information on the applicant is seen as a procedural factor, while it could 
have been caused by a situational or a human error. So the cause could have been less 
controllable which could affect the choice of remedial actions. (8. Illusion of control +) 
- The terrible outcome might influence the judgment of past decisions, thereby exaggerating 
the relevancy of certain factors (16. Outcome bias +) 
One would expect that an independent investigation bureau would portray a complete picture of 
the problem situation and its recommendations. So parties involved that receive the recommended 
solutions from the safety board, would probably not try to conceptualize what is missing. The danger 
of recommendations that are comprised out of biased information is that the interpretation by the 
involved parties will also be biased. We can conclude that biased recommendations can actually be a 
framing problem in itself, as the biased information that it entails portrays an unfinished and skewed 
picture. 
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4.2. Prevention of Cognitive biases:                                                     
Underlying factors from an organizational context 
 
Early work in accident analysis has focused on the sharp end of operations and the 
individuals closest to the incident. Methods have evolved and the attention has shifted towards 
management, regulatory agencies and organizational aspects. Even conditions outside the 
organization come into play, like the effect of economic, cultural and political factors on safety 
culture (Rollenhagel, Westerlund, Lundberg, & Hollnagel, 2010). Modern accident models have the 
goal to find the ‘root-causes’ of an incident that lie in a more complex socio-technical system. As all 
organizations are imbedded in such socio-technical systems, practices in incident investigations could 
also be affected analogously by certain root-causes. Substantive research has been aimed at 
improving dysfunctional patterns in incident investigation, producing multiple models directed at 
root causes like TRIPOD, SOL, Barrier analysis and so on. Surprisingly however, the root causes 
highlighted in organizational incidents are hardly researched in a recursive manner to reflect how 
they negatively influence the process of incident investigation in itself (Lundberg, Rollenhagen, & 
Hollnagel, 2010). So in this exploratory research section, we will apply an accident model to 
investigate the incident of ‘cognitive biases in incident investigations;  
What are the underlying causes from an organizational context that can lead to the use of cognitive 
biases by investigators?  
An answer to this question is an important step to attain the goal of preventing biased 
investigations and creating early warnings. Our cognitive bias report has revealed numerous accounts 
of heuristics that may bias the analysis of incidents. The search for root causes will start from our 
own cognitive bias report, where we found some direct causes to the specific bias types. After that, 
our search will focus on biased reasoning in general. Research on organizational factors that can lead 
to cognitive biases is little to none (Lundberg, Rollenhagen, & Hollnagel, 2010). For this reason it is 
not possible to back up our claims per category bias specifically. However by rationally looking at 
human, technical and organizational processes in general, we are able to pone hypotheses on 
underlying factors where future research can branch from. 
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2.1     MTO accident model: Man-Technology-Organization 
There are multiple models that describe the in-depth event tree leading up to an event. For 
our exploration of root causes, we will classify factors based on the Man-Technology-Organization 
model (MTO). As our research is relatively new, we chose this model because there are three general 
categories. The three elements from the MTO concept consist of human, technical and organizational 
issues, and should all receive equal weight during an investigation. Issues in these elements are not 
related to a specific domain, but are rather seen as interrelated in the entire socio-technical system. 
Where former methods of investigations emphasized on one of these components, it was intended 
that mentioning the interrelationship of these three elements explicitly would result in a 
comprehensive “system view” on safety (Andersson, & Rollenhagen, 2002). This triangular 
relationship is depicted in figure 12.  
 
 
Figure 12: MTO-model of underlying factors that could cause cognitive biases 
The MTO- model describes multiple components and relations to consider. The factors that 
we find will be categorized and get a notation of (M), (T), or (O). Here we give a short summary of the 
three basic categories; 
- Human factors (M) describe the actions of people in light of regulations, by interpreting whether 
successes are due to correct or incorrect actions. The role of cognition can explain why people 
choose certain actions, such as for example their cognitive type. (Lundberg, Rollenhagen, & 
Hollnagel, 2009) 
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- Technical factors (T) can be described as hardware issues, equipment failures and software 
problems. These play an important role in aviation and nuclear incidents. However, these technical 
factors do not really play a role in incident investigations. So we will rather look at the investigation 
manuals that guide the methods used and the different procedures that are followed. 
- We consider organizational factors (O) as the whole company in its context, including external 
inputs as regulations, financial strain, political pressures and cultural dimensions. These affect 
important organizational aspects like working conditions, number of compatible/incompatible goals, 
adequacy of training and preparation, and available resources (Dien, Dechy, & Guillaume, 2012). 
2.2     Direct causes from our cognitive bias report 
Our cognitive bias-analysis on the report ‘Weapon possession in gun sports’, depicted in 
appendix B, also resulted in a number of directed causes. These causes are based on our findings and 
the described literature from section 1.4. For the specific cognitive biases found, it gives us a global 
causal chain of underlying factors. Our main focus are the cognitive biases that affect the board 
directly, which are framing, illusion of control, illusory correlation, non-consequential reasoning, 
primacy effect, and the recency effect. The hindsight bias will be left out as the board was not 
susceptible to it and recognized its dangers. The remaining biases found are also left out, as they 
were acted out by third parties and affect the board indirectly. From an MTO-perspective these are 
probably caused by factors that stem from a different socio-technical system.  
Framing. Our cognitive bias report actually revealed that framing is interrelated strongly with 
other cognitive biases. We concluded that all biased information together can lead to framing in 
proposing recommendations. These ‘framed recommendations’ can present an incomplete 
representation of causality and thereby affecting the interpretation of the involved parties that read 
the report. So all the described biases, affecting the safety board and laymen as well, lead to framed 
recommendations and are actually all causal factors to framing. Framing can also affect the 
investigation from the very beginning, by framing the problem that will be investigated. When the 
problem is not formulated correctly, it can lead to an incomplete identification of causal factors or 
turn the attention to irrelevant aspects. For the report on Alphen a/d Rijn, the problem was 
formulated as;   “Why does the system of controlling legal gun ownerships fail to recognize possible 
gun abuse in certain cases?”.  
 
So their focus is on a system as a whole, which would need investigation of multiple cases. However, 
they focused merely on the one incident of Alphen a/d Rijn. This narrow scope was probably due to 
the incident being the main reason to start the investigation, and the vast media attention it was 
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given. The recency effect could also play a role, which we will describe later on. To conclude, we can 
hypothesize that problem framing can lead to several cognitive biases in incident investigations and 
can in turn, lead to biased interpretations by framing recommendations; 
 
Figure 13: Direct causes & consequences of Framing 
Illusion of control. Goal-setting and the desire for a positive outcome play an important role 
in the illusion of control (Tompson, 2004). These motivational concepts can be interpreted as human 
factors. It is the goal of the Dutch Safety Board to find factors and possibilities for improvement. 
Found factors that are hard to resolve could be seen as a failed outcome, so investigators might be 
prone to interpret factors in a more controllable fashion. The media and society could also play an 
important role here. The investigation manual of the safety board states that;  
“Usually, the board starts an investigation when an incident evokes a lot of public turmoil and has 
consequences to society”.  
 
So the subject of the investigation is of high importance for society. The process of the investigation 
is followed attentively, expectations are high and the pressure from society could have a large impact 
on investigators to present solvable and controllable factors. According to Kahneman, Slovic and 
Tversky (1982), the tendency to maximize the probability of a successful outcome, is regulated 
strongly by a competitive atmosphere between co-workers. So a competitive work culture is an 
organizational factor that needs to be avoided in incident investigations. 
 
Figure 14: Direct causes of the Illusion of Control 
Illusory correlation. Theories on illusory correlations have given us a good understanding on 
why it was so strongly prevalent in the investigation of Alphen a/d Rijn. In general, people are prone 
to assess correlations in order to predict and control their environment. These predictions are made 
based on their own observations (Fiedler, 1991). So as with the illusion of control, the motivational 
concept of seeking control of the environment is comparable to the search for controllable factors.  
The situational factors described by Hamilton and Gifford (1976) were evident in the incident of 
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Alphen a/d Rijn. The event was highly distinctive from other gun abuse incidents in the Netherlands 
and was observed infrequently. People in these situations are prone to make assessments based on 
prior expectancies, selective attention and unequal weighing of information (Fiedler, 2004). For 
example, the report weighed medical information on the applicant as very important, but the 
relevancy of a prior conviction is undermined.  
 
 
Figure 15: Direct causes of Illusory Correlation 
The distinctiveness and infrequency of the incident have also led to comparisons with incidents from 
abroad, and with the acquisition of a driver’s license. This can be explained by the process of mental 
simulation, which plays a key role in emotion and cognition (Gavanski, & Wells, 1989). In evaluating 
the outcome of a situation, people mentally alter preceding events and simulate what impact it could 
have had on the outcome. According to Kahneman and Miller (1986), a fundamental rule is that 
people tend to change distinctive and exceptional events to their normal values, rather than vice 
versa. Exceptional outcomes are undone by changing events in the direction of normality. In other 
words, events are compared to a ‘normal’ reference framework. The comparison between 
requesting a gun license with the grounds of requesting a driver’s license is a good example of 
mental simulation and how it forms an illusory correlation. 
Non-consequential reasoning. A central issue with this bias is that non-instrumental 
information is seen as relevant to fill in informational gaps and missing pieces. People construct their 
own decisions on external cues when internal attitudes are unclear. As a result, the process of 
decision making is based on earlier decisions or assumptions (Bastardi, & Shafir, 2000). This tells us 
two things about possible causes to non-consequential reasoning. First, when internal attitudes on 
investigation processes are unclear, the expertise, knowledge and skill of an investigator might not 
be sufficient. Second, problem framing is an important early decision which acts as an anchor to 
follow up or discard certain pieces of information. The narrow focus could select non-instrumental 
information that fits the frame, and leaving out relevant information that does not. For example, the 
board chose to focus their attention on the acquisition of fire arms through rifle sports. The narrow 
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focus caused them to not look into the procedures from others areas, like hunting sports or 
collection of weapons.  
Problem framing might also form a certain ‘density problem’. Large amounts of information in a 
narrow scope might cause an informational overload, where relevant information gets ‘buried’ by 
large amounts of non-instrumental information. For example, the procedural mistakes in issuing a 
semi-automatic rifle were analyzed in the report, but the root of the problem was not; should 
powerful semi-automatic rifles with high mitigating effects even be distributed legally? So irrelevant 
aspects of information could cover instrumental information. 
 
Figure 16: Direct causes of Non-Consequential Reasoning 
 
Primacy effect. The first pieces of information in a sequence are processed with more care 
and attention and can form a preliminary judgment (Crano, 1977). Early information is also given 
more weight in decisions and evaluations (Barron, Leider & Stack, 2008; Lind, Kray & Thompson, 
2001). This can be explained by the mechanism of anchoring and insufficient adjustment. Early 
information is used as a judgmental anchor that is not sufficiently adjusted after subsequent, 
relevant information (Richter, & Kruglanski, 1998). The primacy effect found in the report had a 
strong focus on the mental health of the applicant. Accident investigators probably try to process 
information from different stages equally. However, the media focused strongly on mental health at 
the beginning of the investigation. This could have caused a stronger judgmental anchor that 
influenced the processing of new information. So we hypothesize that the primacy effect is mediated 
by media attention. 
 
Figure 17: Direct causes of the Primacy Effect 
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Recency Effect. The final outcome in a sequence is likely to be most salient to a decision 
maker (Ross & Simonson, 1991). This seems to contradict with the primacy effect. However, when 
the investigation adopts a retrospective view, recent events from a chronological order are the ones 
that appear first (Richter, & Kruglanski, 1998). This was clearly evident with the report on legal gun 
ownership, where the incident in Alphen a/d Rijn was the main focus and which happened most 
recently. Although it was the main reason to start the investigation, this does not mean that other 
incidents from the past are not relevant. As already discussed, an investigation by the safety board is 
usually initiated when there is a lot of public turmoil. So through primacy and recency effects, the 
media can have a large impact on which incident is targeted and which informational aspects are 
given more attention to. In other words, the procedures of the safety board give media attention an 
important part in deciding what subject is investigated. This can be seen as a organizational factor 
leading to the recency effect, targeting more recent events and thereby affecting the framed 
problem and the scope of the investigation.  
 
Figure 18: Direct causes of the Recency Effect 
To conclude, we have summarized the relationships that we described here in table 27. The 
next section will cover a more in-depth exploration of underlying MTO factors. 
Table 27: Conclusions on direct causes of specific bias types. 
Direct causes 
Framing 
- Problem framing can lead to other cognitive biases 
- All cognitive biases in a report can lead to framed recommendations 
 
Illusion of control 
- Media attention (O) and a competitive work culture (O) could ‘over’ motivate 
investigators in their desire for a positive outcome(H), and to find controllable factors 
 
Illusory correlation 
- Media attention (O) & a competitive work culture (O) could ‘over’ motivate 
investigators in their desire for a positive outcome(H), and to find controllable factors 
- With infrequent and highly distinctive incidents (S), investigators will make more use 
of mental simulations(H) in which comparisons are made to a reference point of 
normality 
 
Non-consequential 
reasoning 
Informational gaps are filled with non-instrumental information when;  
- Informational overload in a narrow frame hides relevant information (Framing) 
- Expertise, knowledge and skills of investigator are insufficient (H) 
- Relevant information does not fit inside the framed problem (Framing) 
 
Primacy effect 
 
The tendency to hold on to primary information is stronger when media attention is 
given to the same informational aspect 
 
Recency effect 
The tendency to hold on to recent information is heightened by the investigational 
process of the safety board (T). Media attention (O) is given a central role, which 
leads to framed problems that focus on recent events. 
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2.3     Underlying MTO-factors leading to the Focusing Effect 
As already mentioned in the previous section, the literature on heuristic thinking in incident 
investigations is not elaborate enough to make claims on specific bias categories. However, literature 
does describe a general denominator between all cognitive biases, which is called the focusing effect. 
Framing, illusion of control, illusory correlation, non-consequential reasoning, primacy effect and the 
recency effect all have in common that they focus on certain informational aspects to the exclusion 
of others (Lundberg, Rollenhagen, & Hollnagel 2010). Thereby creating a tunneled vision and causing 
blind spots for relevant information that is omitted during an investigation. Based on the focusing 
effect, we will give an elaborate overview of underlying MTO factors. The three components of the 
MTO model can be interrelated as is shown in figure 12. Certain organizational decisions (O) can 
influence the methodology (T) of the investigational process which in turn can affect the decisions 
and actions of investigators (M). Human factors, in terms of decisions made by the investigator, are 
logically closest to the ‘event’ of a cognitive bias. For this reason, our search for underlying factors 
will start with human factors.  
1. Human Factors: Cognition, emotion, attention & motivation 
Closest to cognitive biases is the behavior of an investigator. The role of cognition can explain 
why people make certain decisions in informational processes. A well-known distinction can be made 
between two different forms of thinking:  
- System 1 thinking can be described as a ‘gut reaction’ or as intuition which involves a superficial 
analysis of information or analysis on a subconscious level.  
- System 2 thinking can be characterized as conscious analytical thought which incorporates a 
detailed evaluation of a wide range of information (French, Bedford, Pollard, & Soane, 2011).   
‘System 1 thinking’ is far from rational and is of high risk to follow biased reasoning. So incident 
investigators are expected to make use of ‘system 2 thinking’. However, when the search for 
information becomes a routine procedure, the investigators mode of thinking could incorporate 
more of system 1 thinking. 
 
Cognitive Types 
We can also distinguish modes of thinking by classifying individuals by their cognitive type, through 
the processes of perception and judgment (Davis, & Elnicki, 1984). The process of perception is 
becoming aware of things, people, occurrences or ideas.  
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Two modes of perception can be distinguished: 
1. Intuition: unconscious perception accompanied by own associations and ideas. 
2. Sensation: perceiving primarily through the five senses and preferring objective, hard facts. 
The process of judgment is the evaluation of what has been perceived: 
1. Feeling: a subjective process formed out of associations in terms of moral judgments like 
good or bad, like or dislike. 
2. Thinking: a logical process that is rational and impersonal in nature and relies primarily on 
formal systems of reasoning.  
 
 
Figure 19: Risk of biased reasoning through use of Cognitive Types, modes of perception and judgment. 
 
As these modes are independent from another, we can classify four cognitive types: Intuitive 
– Feeling, Intuitive – Thinking, Sensation – Feeling, and Sensation – Thinking. We believe that the 
cognitive type of an investigator can reveal how he primarily perceives, analyzes and interprets 
acquired information. This classification can give us a risk assessment of human factors based on 
these cognitive types (as depicted in figure 19). With Intuitive – Feeling being most susceptible and 
Sensation – Thinking being the least susceptible to biased reasoning.  
 
MTO factors that are related to cognitive types are as followed; 
- Lack of self-regulation & possibilities for training (M & O). The concept of self-regulation can 
be used to model actual behavior in a variety of circumstances. Self-regulation by an 
individual can be defined as an internal and behavioral adjustment to maintain cognitions, 
emotions and perform within acceptable limits (French et al., 2011). So investigators might 
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lack the skills on how to activate or inhibit their own actions in the process of decision 
making (M). For example, an investigator interviews an expert who makes a compelling case 
on a certain relationship. However, the relationship has not been proven and is actually an 
illusory correlation. Intuitively, the expert’s case corresponds with the ideas, associations or a 
frame of the investigator (Perception mode 1), making a moral judgment of liking it and 
being less critical (Judgment mode 1). When organizations lack training possibilities in self-
regulation (O), the investigator is less aware of his modes of thinking and cannot change his 
perception and judgment in one that is more rational. 
- Selection processes (T & O). The use of cognitive types can vary as a function of the situation, 
but it also reflects a dimension of stable individual differences. So investigators make 
primarily use one of the four cognitive types. So investigators that are of the intuitive – 
thinking type could be hired, when the department of human resources does not assess an 
applicant’s cognitive type (O).   
- Methodology (T).  When we take a look at HRA research methodologies (T), models generally 
presume rational and analytic responses from actors. Factors that lead away from this ideal 
and behavior that is more likely to occur are not incorporated (Bargh, Chen, & Burrows, 
1996). 
 
Attentional Mindset & Fixation  
The role of attention has an important role in biased reasoning. People can focus on certain objects, 
events, goals and chains of thought. We can call this state attentional focus or mindset. A crucial 
aspect of the mindset is that it is not fixed. It shifts and re-orientates the attentional mindset from 
previous cognitive activities, to new relevant objects of interests (Woods, & Cook, 1999). Re-
orientation involves disengaging from ongoing lines of thought and moving attention to a new focus. 
Two sets of activity direct re-orientation. One is an endogenous process, which incorporates the 
knowledge, goals and expectations of a person. The other is of an exogenous nature, namely the 
unique features of stimuli that elicit attentional focus (Woods, & Cook, 1999).  
A problem arises when an investigator becomes fixated on one view of the problem, does 
not re-orientate attention, and discounts relevant information that directs to a different path. Woods 
& Cook (1999) call this fixation, which is an attentional problem analogous to the focusing effect. 
Information and evidence is acquired over time and situations can change during an investigation. So 
expectancies are often bases on partial and uncertain data. Assessing information and forming 
conclusions are not distinct stages, but are interwoven processes. So when new data is attained, the 
process of revision is crucial for re-orientation.  
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MTO-factors that can lead to fixation are as followed: 
- Inexperience or lack of knowledge can make an investigator miss revision cues or interpret 
them improperly (M).  
- When investigational manuals do not entail fixed moments of revision, investigators are less 
prone to revise (T).  
- The investigational process can go astray in relation to the set goals. When feedback on the 
process is poor or not given on time, investigators can get fixated (O).  
- High workload and insufficient time and resources can pressure investigators in making the 
wrong tradeoffs, especially in assessing difficult situations (O).  
  
MTO factors on fixation were also found in the investigation manual of the safety board: 
- Issuing a concept report is included in the procedures of the board. Preliminary findings are 
made public before the investigation is closed (M). The board might be hesitant to revise 
their findings later on, as their reliability could be questioned by the public and media. 
Although transparency is an important core value for a public organization like the safety 
board (O), it can be an obstacle in revision processes. 
 
Motivation: Need for Closure 
Motivational processes play an important role in biased reasoning through the need for closure, 
which can be defined as “a desire for a quick and unambiguous answer to a question and an aversion 
to uncertainty” (Webster & Kruglanski, 1994). The need for closure is an adaptive mechanism that 
assesses costs and benefits, in dealing with uncertainty. Investigators with a high need for closure are 
prone to leap to conclusions, because they base their decisions on most accessible cues and less 
pieces of information, prefer familiar choices and form their judgment prematurely (Czernatowicz-
Kukuczka, Jas´ko, & Kossowska, 2014).  
MTO-factors involved with a high need for closure are as followed; 
- Inexperience or lack of knowledge can heighten the feeling of uncertainty (M), especially in 
novel situations. 
- Need for closure is heightened when investigations set deadlines in gathering and analyzing 
information. The costs for missing a deadline could cause negative evaluations of one’s own 
performance. So time constraints can pressure investigators in leaping to conclusions (O). 
- The need for closure can vary as a function of the situation, but it also reflects a dimension of 
stable individual differences (M). So when organizations do not asses this trait (T + O), 
investigators could be hired that do not qualify for the job. 
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We conclude this section on underlying human factors by summing up ways to prevent cognitive, 
attentional and motivational processes that can lead to biased reasoning. This summation is 
represented in table 28.  
Table 28: Summary of actions to prevent Human factors of biased reasoning, with related MTO-categories 
How to work with Cognitive types M 
Cognitive Type of investigators should consist predominantly out of Sensation - Thinkers M 
Department of Human Resources should use the MBTI-instrument developed by Meyers and Briggs, 
which measures the use of perception and judgment modes (Davis, & Elnicki, 1984), to assess an 
applicant’s cognitive type.  
T & O 
Organizations should facilitate training programs on self-regulation. These could improve the 
investigators awareness of his modes of thinking, and give him tools to regulate his assessment in 
one that is more rational, critical and objective. 
O 
Research methods should incorporate more realistic behavioral patterns in their models. People can 
be less rational and analytical, and more intuitive then is presumed (Bargh, Chen, & Burrows, 1996). 
 
T 
How to prevent Fixation through revision processes M 
Investigation manual should include fixed moments for revision. T 
Preliminary reports should not be made public, but only reviewed by involved parties and other 
investigation teams. Transparency is still achieved by publishing the completed report. 
O 
 
Resources, like available time and number of investigators, should depend on the scope of the 
investigation. When the workload gets too high during the investigation, the allocation of resources 
needs to be re-evaluated. 
O 
The investigational process should be monitored and appropriate feedback should be given on time 
by management. 
O 
Controlling attentional focus and re-orientation is actually a skillful activity that can be improved by 
training investigators in attention strategies (Woods, & Cook, 1999). Organizations should also 
facilitate training programs on the recognition and correct interpretation of revision cues. 
O 
A fresh point of view should be given regularly by individuals or teams that do not partake in the 
investigation. 
(Or) One person from the investigational team should receive the role of devil’s advocate from the 
beginning, criticizing the team’s assessment along the way. 
 
M & O 
 
How to lower the motivational need for closure M 
Time pressure should be diminished by replacing deadlines with ‘timelines’. Or, when the analysis is 
not likely to be finished on time, the number of investigators should be increased. We agree that 
economic motives make this difficult to achieve, therefor: 
O 
 
The suspension of judgment from management can also lower the need for closure. So as with 
fixation, revision processes can diminish premature closure. 
T & O 
Feelings of uncertainty should be diminished by training investigators in novel situations, or making 
sure the investigational team has sufficient expert knowledge on the subject. 
M & O 
Department of Human Resources should use the NFCS-instrument developed by Webster and 
Kruglanski in able to assess an applicant’s need for closure (Webster & Kruglanski, 1994)  
 
T & O 
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2. Technical Factors:  Procedures and Methods from investigational manuals 
An incident investigation follows certain methods and procedures, which is adopted in an 
investigation manual and describes a rule of thumb that an investigator is ought to follow. Manuals 
represent a certain accident model, assumptions on how accidents happen, and what factors are 
important to investigate. In other words, the manual directs an investigation to look at certain things 
and to exclude others. So methods and procedures can possibly lead to a biased focusing effect. 
Lundberg, Rollenhagen, and Hollnagel (2009) analyzed eight investigation manuals from different 
domains, in order to find differences that could explain biased reports. Table 29 describes the 
following typical stages and activities that are included in an investigation manual:  
1. Initiation of an investigation 
2. Planning of regarded time and personnel recources  
3. Data collection from various sources  
4. Forms of representation & Analysis of connected causes 
5. Recommendations of remedial actions  
7. Documentation of results and recommendations  
8. Implementation of remedial actions  
9. Follow-up activities 
Table 29: Stages & activities typically included in investigation manuals (derived from Lundberg et al., 2009). 
                 Activities Description 
1. Initiation In this stage a decision is taken to initiate an investigation.  Various criteria can be used to assess if an event should proceed to a deeper investigation. 
2. Planning 
Specific investigation project is planned regarding time and personnel 
resources. Often encountered sub activities in this stage are to find persons 
for interviews, going through documents of relevance for the investigation, 
and so on 
3. Data Collection 
Various sources are utilized to find data of relevance for the event; such 
data can consist of, for example: observations, interviews, studies of 
documents, experimentation, etc. 
4. Analysis & 
Representation  
 
Analysis of how various causes/conditions are connected. This 
reconstruction is greatly influenced by various experiences and beliefs 
about how accidents are supposed to happen. Common forms of 
representation are event trees, logical trees, ordering of events in a time 
sequence, representation of barriers in diagrams, etc. 
5. Recommendations 
A set of remedial actions are produced. This is one of the most important 
steps in an accident investigation and is usually depicted as a set of 
‘‘recommendations” in an accident report. 
6. Report Documentation 
Documentation of the results and contains a set of recommendations. In 
context of this report a review is usually made so that significant actors may 
express their opinions about the report. 
7. Implementation Decisions about actions and implementation of remedial actions. 
8. Follow-up Activities Follow-up activities 
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Generally speaking, the manuals investigated by Lundberg et al. focused strongly on data 
collection, analysis and representation (2009). They focused less on initiation, planning, creating 
recommendations, implementation and follow-up (T). In the following subsections, we will explore 
the findings of Lundberg et al. in short and elaborate with other relevant literature.  
1. Initiation 
According to Lundberg et al. (2009), the initiation stage does not get enough emphasis in manuals 
(T). However, they do not explain why attention to the initiation stage can lead away from cognitive 
biases. Investigations are often initiated right after an incident, at a moment where perceptions of 
risks could bias the analysis (M). Figure 20 depicts how perceptions of risks increase dramatically 
immediately after major incidents, and then gradually decrease (Booth, 2011).  
 
Figure 20: Perception of risk developing over time 
An early onset of the investigation could highlight certain factors early, causing focusing effects, 
omitted factors and disproportionate controls through recommendations. The manual of the Dutch 
Safety Board also mentions a direct onset of investigation: “An investigation is started as soon as 
possible after an event is reported or a news report has come in”. To reduce the risk of cognitive 
biases, the onset of an investigation should take place when risk perceptions have decreased. 
Realistically, waiting a significant amount of time is often not possible, as re-occurrences need to be 
prevented rather sooner than later. So investigators should recognize that own perceptions and that 
of the public could be affected. This can be attained throughout training. Booth also stresses the 
importance of the revision process, and that results and recommendations should be re-evaluated in 
about a year’s time.  
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2. Planning: Time & Resources  
The eight manuals analyzed by Lundberg et al. showed that the stage of planning got less attention 
(2009). Planning is important to allocate the amount of time and resources spent throughout the 
different investigation activities, thereby affecting the scope of the investigation directly (O). As we 
already discussed, the process of revision is also important in revising the allocation of resources, 
when the workload of investigators gets too high.  
3. Data collection: Interview techniques 
Data collection is a process that is interrelated strongly with the analysis and chosen accident 
models, so we will cover this further in the next section. One source of data that could bias 
investigations are poorly developed interview methods. Investigators are advised by manuals to use 
open-ended questions during an interview, without being leading or suggestive. However, when 
investigators are filling in the blanks and looking for the last pieces of a puzzle, they are prone to 
question on certain factors to the exclusion of others, thereby affecting the direction of questioning 
and the retrieved information of the interviewed (Kelloway, Stinson, & Maclean, 2004). So instead of 
only an advice for open-ended question, investigators should be trained more in interviewing 
strategies like the cognitive interview (T+O). This is a psychologically based approach that allows the 
interviewed enough opportunity to recall events, encourages the use of imagery and context 
information, and reduces incorrect information (Kelloway, Stinson, & Maclean, 2004).  
4. Accident models & Scope 
Over the years, a number of methodologies have been constructed to make in-depth analyses of 
causal chains. Most manuals have incorporated the model by Reason, describing accidents as event 
sequences (Lundberg et al., 2009). These event based models focus on the search for missing 
segments in a linear sequence, but miss a systematic focus on the whole (T). Although most methods 
have a scope focused on MTO factors, only half incorporate the influence of an organization’s safety 
culture (T). So a broader view on the socio-technical system is needed. By comparing different 
accident methods over the years, it has become evident that methods should incorporate a broader 
scope (T) (Dien, Dechy, & Guillaume, 2012; Sklet, 2004). The social-technical system is comprised of 
the following levels: 
1. The work and technological system. 
2. The staff level. 
3. The management level. 
4. The company level. 
5. The regulators and associations level. 
6. The Government level. 
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Certain methods that are widely used in incident investigation have a scope that is limited to level 4 
of the company (as depicted in table 30). So a lot of investigators work with no analytical procedures 
in assessing the impact of government and legislations. This means that they base their results on 
experience and own judgment, or do not incorporate these levels at all in an investigation.  Inter-
organizational issues like lacking communications or poor relationships between organizations can 
also be unaddressed by a limited scope (Dien, Dechy, & Guillaume, 2012). This has led the developers 
of the Tripod model to update their method and propose the ‘Extended Tripod’, to address factors 
beyond managerial control.  
Table 30: Scope of different investigation methods (derived from Dien, Dechy, & Guillaume, 2012; Sklet, 2004). 
Method Level of Analysis 
Barrier analysis 1 – 2 
Fault tree analysis 1 – 2 
Event tree analysis 1 – 3 
MORT 2 – 4 
Events and causal factors 1 – 4 
Root cause analysis 1 – 4 
MTO-analysis 1 – 4 
SCAT 1 – 4 
TRIPOD 1 – 4 
Influence Diagram 1 – 6 
STEP 1 – 6 
Extended TRIPOD 1 – 6 
Acci-Map 1 – 6 
SOL 1 – 6 
STAMP 1 – 6 
  
So over the years, advances in methodology has led to a wider scope in methods like the influence 
diagram, STEP, Extended TRIPOD, ACCI- MAP, SOL and STAMP. However, one of the issues that 
remain is that these methods are not widely used yet in practice, as was shown in research by 
Lundgren et al. (2009). A gap remains between research and organizations, as accident 
methodologies supported in research are too theoretical and should be developed further in more 
practical tools (O) (Dien, et al., 2012). The manual of the Dutch Safety Board does mention the use of 
advanced accident models, like the Tripod model, HFACTS system and the STAMP method. We were 
there for surprised to see that the scope of their report was limited to only the one incident of 
Alphen a/d Rijn. This brings us to another important factor. Updating to the latest methods in 
accident investigation requires higher levels of mastery by investigators. When organizations do not 
invest in the need for education and training, advanced methods could still be used incorrectly (O).  
 
 
75 Cognitive Biases in Incident Investigations 
Also, the choice of a certain method influences which factors are considered as relevant (Lundberg et 
al., 2009). A specific source of bias is the ‘forcing fit’. This is the temptation to introduce data into 
available frameworks or certain accident models but do not fit (Le Coze, 2013). One fails to remain 
aware of the diversity of situations or the specificity of real-life situations (M + T). So even when 
investigation methods are updated, and investigators have mastered their use, analyzing a causal 
chain could still be biased by fitting information into models that are not applicable.  The risk of 
‘forcing fits’ are most apparent when time constraints are strong and the expertise on social science 
methodologies is low (O). As advanced methods have developed a larger scope with a strong focus 
on organizational factors, a background in social sciences becomes more and more important in 
investigational competences (Le Coze, 2013). Most importantly, investigators and developers of 
methods a like, should be aware of the fact that specific situations might not follow an accident 
model, how advanced it might be. 
5. Recommendations 
The manuals investigated by Lundberg et al. all lacked emphasis on how recommendations should be 
formulated (2009). We also recognized this in the manual of the Dutch safety board. This implies that 
remedial actions are based on the found causes from the analysis. A problem arises when a 
recommendation provides ‘what’ should change (the cause), but there are no procedures on 
formulating ‘how’ these changes should be made (T). This is also evident in the specificity of remedial 
actions found in the report by the Dutch Safety Board. The remedial actions are proposed in a very 
general manner, without giving specific actions (how), and without explaining which factors are 
thereby addressed (why). Multiple parties involved take actions based on these recommendations. 
So the inter-organizational communication is crucial to ensure that all parties understand the 
problems and actions to take.  
We will not discuss the stages of report documentation, implementation and follow-up activities any 
further. Although these are important processes, our research suggests that cognitive biases are 
predominantly present through the first five stages.  
The process of Revision. When we take a look at the stages and activities described in 
manuals, we also notice one important factor that has gone unnoticed by Lundberg et al (2009). The 
process of revision is given little attention and is not seen as a distinct stage. We believe that it is a 
very important activity during the investigational process that could detect cognitive biases (T). The 
revisions process could be enhanced by construing a cognitive bias report as done in study. Biased 
factors could then be discussed and adjusted where needed. Off course, our methods should be 
developed further into practical tools to be used by incident investigators efficiently. 
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We described some issues with the stages and procedures of investigation manuals. It is 
interesting to note that biased reasoning can actually increase throughout the transition of different 
stages (Lundberg et al., 2009). This actually corresponds with our initial views on problem framing 
and framed recommendations. 
 
 
Figure 21: The increase of biased reasoning throughout the transition of investigational stages. 
As seen in figure 21, an incorrect identification of the problem could lead to a wrong choice of 
analysis and bias the search for information. The produced information then, relevant and biased, is 
the source to formulate recommendations. Formulation effects, like non-specificity, could then bias 
the interpretation by the involved parties further. So throughout different stages in the analysis, a 
snowball-effect could increase the effect cognitive biases have on an investigation. We end this 
section on underlying technical factors by summing up the processes that can be improved in 
investigational manuals. This summation is presented in table 31.  
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Table 31: Summary of processes to improve in investigation manuals, per investigational stage and category 
Stage Improvements of investigation manuals T 
In general 
Manuals should equally emphasize the different stages and activities of an 
investigation, giving more attention to the stages of initiation, planning, 
recommendations, implementation and follow-up 
 
T 
 
1. Initiation The onset of an investigation should take place when risk perceptions have decreased M & T 
 Investigators should receive training in awareness on heightened risk perceptions T 
 Results and recommendations should be re-evaluated in about a year’s time T 
2. Planning 
Resources, like available time and number of investigators, should depend on the scope 
of the investigation. When the workload gets too high during the investigation, the 
allocation of resources needs to be re-evaluated. 
O 
3. Data Collection 
Manuals should elaborate more on interview techniques that are needed in data 
collection  
T 
 
Investigators should be trained in more psychological approaches, like the Cognitive 
Interview 
O 
4. Accident models 
Manuals should be updated to incorporate a broader scope of the sociotechnical 
system. Investigations should be based on more recent developed accident models, like 
for instance the Extended Tripod model, HFACTS system or the STAMP method. 
T & O 
 
To reduce the gap between research and practice, advanced scientific methods need to 
be developed further into practical tools that are easier to use.  
T & O 
 
To reduce the gap between research and practice, organizations need to train 
investigators in the use of advanced methods  
O 
 
In preventing the temptation of ‘forcing fit’, fitting data to the correct accident models 
can be improved through training. For example by training on specific situations, and 
choosing the most suitable method that are applicable. Also, strong time constraints 
need to be avoided 
O 
 
In assessing organizational factors, a team needs to consist of minimum one 
investigator that has a background on social sciences 
O 
5. Recommendations 
Manuals should focus more on the process of formulating recommendations. 
Procedures need to entail more on ‘how’ recommendations should be formulated, 
instead of ‘what’ should change. Also, remedial actions need to be formulated in a 
more specific manner 
T 
Revision process 
Manuals should include more emphasis regarding the revision process and see it as an 
important stage in their investigation. Revision processes could be improved by 
including a cognitive bias report that can detect biased factors 
 
T 
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2.1 Organizational factors: Work Culture & Core values 
Before we start, we need to point out an important distinction, whether an investigation is 
executed internally or externally. When a company has a department that investigates their own 
accidents, other organizational issues will be evident compared to investigations performed by a 
structure outside a company, like a safety board for instance. As our research has focused on the 
latter, we will discuss the organizational context of safety boards that could affect biased reasoning.  
Organizational concept & role of culture 
As multiple meanings are used differently across literature, it is useful to define what our 
understanding is of the organizational concept. We based our views on the description given by Dien 
et al (2012), which we have presented graphically in an organizational model (as depicted in figure 
22). The concept of an organization is considered as the whole company in its context, including 
external inputs as government and political pressures, inter-organizational issues, financial strain and 
pressures by society and media. These can affect important organizational factors like working 
conditions, planning and allocation of resources, communication and collaboration, adequacy of 
procedures & manuals, training and education of personnel, and number of compatible/incompatible 
goals (Dien, Dechy, & Guillaume, 2012).  
 
Figure 22: Model on the concept of an organization, influenced by external factors and organizational culture 
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Consistent with our views, Dien et al concluded that it “refers to the values, norms, beliefs, 
and practices that govern how an institution functions” (2012). Although they do not mention the 
role of the organizational culture, this description matches with its definition. The organizational 
culture has been defined as a complex framework of national, organizational, and professional values 
within which groups and individuals function (Parker, Lawrie, & Hudson, 2006). We believe that the 
organizational culture has a central role in how the performance of safety boards is affected by 
cognitive biases. An important analogy is that with a safety culture, which focus on a set of values, 
norms and practices that minimize the exposure of dangerous and harmful situations.  From aviation 
to nuclear power plants, risks have been underestimated on multiple company levels (Glendon, & 
Stanton, 2000). When certain practices are done over a long period of time, risk-awareness falls into 
the background. Through a deficiency of risk perception, some even have the notion that risk taking 
is ‘part of the job’ (Kouabenan, 2009). So a lacking safety culture appears to be an organizational 
heuristic that simplifies risk perception and the way risks are managed and treated. Safety 
performance can be improved by addressing the attitudes and perceptions of management and 
employee’s. Comparable with the role of a safety culture, we believe that cognitive biases by 
investigators can be tackled by certain core organizational values. In the following section, we will 
first describe the organizational values that are described by the Dutch safety board. Our search for 
underlying factors thus far has already given us a good account of some organizational issues. We will 
discuss these in relation to organizational aspects and external inputs that are depicted in figure 22. 
Through this discussion, we will focus on organizational values that we consider as crucial to de-bias 
incident investigations, and should receive a higher priority in the organization of safety boards. 
 
Core values of the Dutch safety board 
In short, the core values given a central role in the organization of the Dutch safety board are: 
Expertise: The Dutch safety board is a reliable, professional organization. The board knows their field 
and makes sure that the necessary knowledge is available. Expertise is not only available within the 
organization, but the board also consults with other experts externally.  
Independence: The board is objective, impartial, independent in its judgment, and positions itself 
critically at all related parties. 
Transparency: The board is transparent in why events are subjected to investigations, delivers 
responsibility on their investigation and used methods. Insight is also given on its processes, without 
leaping to conclusions.  
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Core value: Development 
Training & Education.  We found that the aspect of training and education offers a lot of room for 
improvement to minimize the risk for cognitive biases.  Selection and training of investigators is an 
issue that can be strengthened as little actions have been taken regarding this dimension (Dien, 
Dechy, & Guillaume, 2012). We found that the following improvements can be attained through 
training: 
- Enhancing the skill of self-regulation to maintain cognitive types and levels of cognition & 
emotion,   
- Improving knowledge on modes of thinking, 
- Controlling attentional focus, re-orientation & interpretation of revision cues to prevent 
fixation, 
- Education on risk perceptions and the influence of an early onset of investigation, 
- Improving interview strategies like the cognitive interview, 
- Updating skills and knowledge necessary to make proper use of advanced methodologies, 
- Training on the choice of applicable methods for distinctive and novel situations, in 
preventing ‘forcing fit’ of unsuitable methods. 
- Investigators could also be trained in the construction and interpretation of the cognitive 
bias report. This tool that we constructed should be developed further to be more practical, 
but can be very valuable in the process of revision and detecting biased reasoning 
We also found that the selection criteria for investigators can be improved by assessment of 
cognitive types through the MBTI-instrument, and the need for closure through the NFCS-
instrument. 
 
Figure 23: Influence of external inputs & value development on organizational aspects 
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An important external factor is the lack of educational structures that exist that offer training 
on new advances in research (Dien, Dechy, & Guillaume, 2012). Some developments are observed 
such with the NTSB academy by the National Transportation Safety Board. However the courses that 
are offered still focus strongly on the technical dimensions on investigating. Organizational 
dimensions with a stronger focus on social sciences are needed to facilitate training, and thereby 
increasing the ability of making a more in-depth analysis. As expertise is already a core value for the 
Dutch safety board, we believe that the core value of development should be added and receive a 
more prominent role. As advances on accident models keep developing in research, collaboration 
and communication with researchers should be strengthened to keep training programs up to date. 
Core value: Transparency 
Procedures & quality of manual. The availability of prepared guidance is an important organizational 
aspect that influences the investigational routines and responses. We found that manuals should 
equally emphasize on the different stages and activities during the investigational process. As already 
described, more attention should be given to the stage of initiation, planning, recommendations, 
implementation and follow up. We want to emphasize that the revision process is crucial to prevent 
focusing effects leading away from investigational goals. The revision process can be improved by 
planning set moments for revision, feedback on results from co-workers and management, training 
of revision cues, and the role of devil’s advocate by a team member.  
 
Figure 24: Influence of external inputs & value transparency on organizational aspects 
An important aspect that could interfere with the revision process is the organizational core 
value of transparency. The Dutch Safety Board makes preliminary findings public before 
investigations are closed. This procedure could make the board hesitant to revise findings later on, 
when external pressures from society and media could question the reliability of an investigation. 
Another problem with the role of the media is that it can direct attention to certain aspects to the 
exclusion of others.  Society and media even influences which events are subjected for investigation 
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by the safety boards. Media attention is off course a good gauge to assess which incidents form a 
threat to society, but it should however be prevented that it biases the search for information. 
Although transparency is an important value that sheds a light on the inner workings of safety boards 
and the findings of reports. We believe that preliminary reports should not be made public and it 
should be stressed during interviews that people cannot be held accountable for what they say.  
Core value: Independence 
Communication & Collaboration.  Biased reasoning can be prevented by obtaining all relevant 
information and omitting that which is not significant, but this is not an easy task. For safety boards, 
the source for information consists largely of the input they get from other organizations that played 
a role in an event or have an expert view on them. By looking at the sources used by the Dutch safety 
board, we found that the communication and collaboration has room for improvement. The 
following example from our results shows this. 
Non-consequential reasoning was found on the subject of occupational secrecy, where the 
report only offered grounds to not break with occupational secrecy. The board concluded that the 
GGZ has followed the guidelines of the KNMG, as the practitioners did not see a direct danger to the 
patient or the environment. During the investigation of the safety board, the Inspection of 
Healthcare (IGZ) also investigated functioning of the GGZ. Surprisingly, the conclusions of the IGZ 
differed from the report of the Dutch safety board (IGZ, 2011). The IGZ concluded that: 
- The risk of suicide and possible gun ownership was not given enough attention  
- The guidelines of the KNMG on breaking with occupational secrecy were not followed, as the 
danger to the environment and high mitigation effects were not taken into account 
- The GGZ had the responsibility to follow up on the gun license application 
How is it possible that these two independent investigation agencies have contradicting conclusions 
on the matter? When we look at the used sources in the report of the safety board, the information 
on this subject was gathered through expert meetings with GGZ professionals and verified this 
information with a superior from the GGZ Rivierduinen. So the views of experts received more 
attention than interviewing the GGZ practitioner that treated Tristan v/d V. This corresponds with 
the critique of Dient et al. that experts are more called upon then the actors themselves (2012). We 
can also conclude that the communication and collaboration with other investigations is another 
important source for information that can be improved. Investigations that are executed in parallel 
on the same subject can be an important source. 
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Compatible / incompatible goals. After further investigation, we found another organizational factor 
that could have prohibited a critical view on the subject of occupational secrecy. One of the three 
members of the council fulfills an additional post at the college on protection of personal 
information. As seen in the organizational chart, this additional post could influence the investigation 
through top-down influences (as depicted in figure 25). Another member of the council also fulfills an 
additional post at the knowledge council of the police. Can an investigational agency proclaim to be 
objective when management fulfills duties that are possibly subjected to investigation? 
  
Figure 25: Organizational chart of the Dutch safety board 
The independence of prominent safety boards was also questioned by Roed-Larsen and 
Stoop (2012). A lot of national investigation agencies still have ties to the Ministries like Transport or 
Justice, where they originated from. Even when these cords are broken, political ties still remain. For 
instance, the council of the prominent National Transportation Safety Board (NTSB) is appointed by 
the president and the senate (Roed-Larsen, & Stoop, 2012).  
 
Figure 26: Influence of external inputs & value independence on organizational aspects 
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As one of the core values of the Dutch safety board, independence is already of high 
importance in their organization. However, we believe that improvements can still be made. The 
primary reason for investigation of accidents is to uncover what has happened, why it has happened 
and how it can be prevented in the future. In order to minimize any conflict of interests, safety 
boards should work totally separate. Members of the council should not keep any additional posts 
that could cause interference, so investigators are totally free to look at all aspects and can make 
recommendations without other concerns. We also concluded that safety boards should collaborate 
more with other investigations and exchange more information. One could argue that this advice 
goes astray with the value of independence. However, we believe that the safety board should not 
depend on other investigations, and still need to verify these sources thoroughly.  
Core value: Accuracy 
Planning & allocation of resources. The combination of a high workload and insufficient time and 
resources, can make investigators prone to reduce the complexity of a task and make use of 
heuristics. So we believe that the planning and allocation of resources has a central role to prevent 
biased reasoning. When resources are not allocated properly throughout the different investigational 
activities, the risk for cognitive biases increases. We also found that a high workload combined with 
time and resource constraints, can affect the attentional mindset, the risk of forcing fits and the 
scope of the investigation. Importantly, it can lead to the motivational need for closure, where 
investigators feel pressured, base their decision on most accessible cues, prefer familiar choices and 
jump to conclusions.  
We believe that the following improvements can be made. First, the stage of planning should 
receive more attention in investigation manuals. Resources, like available time and number of 
investigators, should depend on the scope of the investigation. Second, the process of revision 
should receive a central role. When the investigational workload rises, the allocation of resources 
needs to be re-evaluated. Thereby preventing fixation and biased risk perceptions. Third, the need 
for closure should be diminished by being more flexible with set deadlines. We believe that the costs 
for premature closing outweigh those of missing a deadline. 
Compatible / incompatible goals. During the search for information, investigators need to make 
important tradeoffs that can influence the use of heuristics. An in-depth search and follow up on 
small hints might uncover important factors. However, there is a risk that the additional use of time 
and resources are wasted and nothing relevant is found (Woods, Cook, & Durso, 2000). Uncovering 
the truth and being cost-effective at the same time are conflicting goals that interact. Although a 
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good balance is difficult to achieve, we believe that this is very important to prevent the use of 
cognitive biases.  
Understanding where and how this conflict can arise is a first step in finding a right balance. 
Organizations can then examine how to improve strategies for handling these conflicts (Woods, 
Cook, & Durso, 2000). Another important factor that can guide this tradeoff is the formulation of 
stop-rules. Research suggests that the scope of the research should be defined in greater detail, and 
giving more practical reference points that can guide investigators when to stop their search for 
information and analysis (Le Coze, 2013; Lundberg, Rollenhagen, & Hollnagel 2010). 
 
Figure 27: Influence of external inputs & value accuracy on organizational aspects 
The two organizational aspects described here are logically interrelated strongly. A low 
amount of resources will give more weight to the investigator’s goal of cost-efficiency. Or when 
organizations stress the importance of cost-efficiency, resources will be allocated sparsely. We are 
aware that some of the improvements we propose might not seem very cost-effective. However, 
when investigational agencies do not make investments, heuristics could bias investigation reports 
and thereby leading away from the ultimate goal: preventing incidents in the future. We believe that 
the organizational core value of accuracy could play a central role in guiding conflicting goals of 
investigators, and allocating resources more efficiently. Management should stress that the number 
one priority is to accurately find and analyze all factors that might be relevant during an 
investigation. By highlighting the costs of premature closure and the benefits for open-mindedness, 
the need for closure of investigators could diminish and one gets motivated to reveal the truth. 
Richter & Kruganski (1998) even found that accuracy motivation can avoid premature closure under 
high time pressure.  
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From our search of organizational factors that could cause cognitive biases, we want to 
conclude that the organizational culture is central to the attitudes and perceptions of management 
and investigators. The core values that drive the organization of the Dutch safety board are expertise, 
independence and transparency. Analogous to a safety culture that prioritizes on preventing 
accidents, we propose a validity culture that prioritizes on preventing biased reasoning in accident 
investigations (as depicted in figure 28). We want to stress the importance of the value of 
independence, and propose that the safety board adds priority to the values of development and 
accuracy. We find the core value of transparency also to be important, but safety boards should be 
careful that the revision processes will not be obstructed by it. Also, as mentioned with the illusory 
correlation, a competitive culture needs to be avoided as investigators could be over motivated to 
find controllable factors. When the importance of a validity culture is portrayed by the organization 
in a top-down fashion, organizational aspects can be shaped to prevent biased reasoning by 
investigators.  
 
Figure 28: Validity culture & related core values that need more (+) or less (-) emphasis, compared to the Dutch safety board 
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5. Discussion 
 
The use of heuristics is a way of thinking that we use in everyday life. In situations when time and 
resources are sparse, it is difficult to take into account all the information that surrounds us. 
Heuristics can guide our limited attention to select the information that is most important to attend, 
so adequate responses and actions can be taken (French, Bedford, Pollard, & Soane, 2011). Heuristics 
become problematic when they bias our reasoning, misguide our attention to irrelevant aspects, and 
lead us away from important information. These so called cognitive biases need to be avoided in 
incident investigations, as it interferes with the goal of uncovering all relevant causes that have led to 
incidents. Incident investigations carried out by safety boards are supposedly objective and reliable, 
as they act as an independent organization. The aim of this study was to research if incident 
investigations by the Dutch safety board are possibly subjected to biased reasoning. Secondly, we 
tried to uncover underlying causes in the organization that could increase the risk of cognitive biases. 
Our findings of these two research goals will be discussed here separately, and will entail theoretical 
and practical implications for the field of incident investigations. We will end our discussion with 
limitations of our research and make suggestions for future research on safety. 
 Conclusions 
Cognitive biases in incident investigations. The incident report on the system of legalized gun 
possession entailed 78 causal factors that could have led to the incorrect granting of gun licenses. By 
composing a cognitive bias report, we were able to reveal 18 occurrences of biased reasoning, which 
is substantial compared to the total amount of factors that were found. Most of the cognitive biases 
affected the reasoning of certain factors, but it also accounted for some alternative factors that were 
omitted in the report. 10 Specific types of cognitive biases were recognized; illusory correlations, 
expectation bias, framing, hindsight bias, non-consequential reasoning, choice supportive bias, 
illusion of control, outcome bias, primacy effect and the recency effect.  We can conclude that the 
incident report was biased most by illusory correlations, in which they inaccurately perceive a 
relationship between events through selective processing. The illusory correlation has the strongest 
influence on the report, has the highest risk to occur and can affect multiple involved parties.  
 Incident reports can be biased directly by the reasoning of their investigators and analysts 
through: leaving informational gaps by not answering relevant questions (Non-consequential 
reasoning); framing information in a certain direction (Framing); discussing recent events and 
omitting other relevant events from the past (Recency effect); making available information from the 
beginning of the investigation a primary focus (Primacy effect); perceiving factors as more 
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controllable than they really are (Illusion of control); and the Illusory correlation. As investigators 
gather and interpret all the information and need to assess which causal factors are relevant, their 
decision making process proves to be susceptible to biased reasoning. Biased reasoning in incident 
report can also be produced indirectly, when biased reasoning by involved actors is not recognized 
during interviews. For example, the course of an interview could be affected through different follow 
up questions and focusing on other aspects.  
 Our study has also revealed numerous consequences of biased reasoning and how the 
implications of incident reports are affected: Certain pieces of information and factors presented in 
the report can turn out less objective, could be given too much weight, or might be incorrect or 
irrelevant; the course of an interview could be affected and testimonies could turn out one-sided; 
Informational gaps might persist by missing or not following through on important factors; 
interpretation of factors can be biased by perceiving them as more controllable, and by focusing less 
on situational and human factors; biases can lead to a narrow focus, reducing the number of 
incidents investigated and missing relevant aspects; certain options for improvement are explored 
less; and procedures can be investigated that might be incomparable or irrelevant. Overall, cognitive 
biases are able to diminish the validity of incident reports.  
Recommendations made in an incident report can be proposed in a very general manner. So 
we do not believe that the recommendations would differ dramatically when cognitive biases are 
under control. However, involved parties develop remedial actions based on the portrayed factors 
and information from the incident report. As the recommendations leave a lot of room for 
interpretation, there is a risk that remedial actions are partially based on biased information. We 
advise that recommendations are proposed more specifically, which can help to reduce biased 
interpretation effects. Also, one would expect that incident investigations by safety boards would 
portray a complete and objective picture of the problem situation, causation and conclusions. When 
creating remedial actions, involved parties would not try to conceptualize what might be missing 
from the report. The conclusions from an investigation constitute a frame of recommendations, in 
which the reported pieces of information are portrayed. This can lead to a framing problem of 
framed recommendations in itself, including biased information or omitting other important 
alternative aspects. In other words, cognitive biases in incident investigations could portray a picture 
that is not completed or even skewed.  
 
Underlying factors leading to biased reasoning. The first part of our research has produced 
some interesting findings that could improve the objectivity and the comprehensiveness of incident 
reports. Investigating the cause of incidents has the important goal of preventing future occurrences. 
We share this view and belief that prevention is better than reaction. Accident models have evolved 
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and taken on a broader scope of causal factors, aiming at organizational aspects like management, 
communications, training, working conditions, and so on. Even economic and political conditions 
from outside an organization come into play. The notion on the central role of organizational factors 
has gained significant grounds in research and field of safety over the years (Tholén, Pousette, & 
Törner, 2013). However, the role of an organization has not been used recursively in research to 
assess which underlying factors could harm the quality of incident investigations (Lundberg, 
Rollenhagen, & Hollnagel 2010). So with the second part of our research, we aimed at revealing 
underlying factors that could heighten the risk of biased reports by safety boards. We have 
incorporated a broad scope on root causes through applying the MTO-accident model by Andersson 
and Rollenhagel (2002). Based on direct causes from our cognitive bias report and the exploration of 
scientific literature, we have assessed multiple human, technical and organizational factors that can 
heighten the risk of biased reasoning by investigators.  Underlying human factors showed that the 
reasoning of investigators is related to cognition, emotion, attention and motivation. Biased 
reasoning follows the same gut response as so called system 1 thinking, and suppresses conscious 
analytical processing (French, Bedford, Pollard, & Soane, 2011). This forms a problem when the 
search for information becomes a routine procedure. Biased reasoning is also regulated through 
attentional mindset and fixation. People have the ability to shift their attention between stimuli 
(Woods, & Cook, 1999). Fixation occurs when re-orientation is prohibited, which leads investigators 
to miss alternative explanations. Our findings suggest that the process of revision is crucial to prevent 
fixation effects. Also, an important motivational aspect that affects biased reasoning is the need for 
closure, which is an aversion to uncertainty and an adaptive mechanism to assess costs and benefits 
(Webster & Kruglanski, 1994). Investigators with a high need for closure could base their decisions on 
most accessible cues, prefer familiar choices and form judgment prematurely.  
 Findings on technical factors focused on methods and procedures, which are adopted in 
manuals that guide the actions of investigators. Based on research by Lundberg et al., we found that 
the investigational stages of initiation, planning, recommendations and follow up did not receive 
enough attention (2009). The reviewed literature suggests that: 
-  An early onset of investigation is advised in manuals, which could however lead to heightened 
perceptions of risk and bias the investigation of causes (Booth, 2011). 
- Collection of data might be inconclusive, when poorly developed interview-techniques affect 
the direction of questioning and the retrieved information. 
- Widely used accident models mentioned in manuals, lack a broad scope on the levels of 
government, regulations and inter-organizational issues. Recent, more advanced models do 
incorporate these levels. However, their use is not widely adapted in practice, too theoretical or 
complicated for practical use, or investigators do not receive additional training in correct use (Dien, 
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et al., 2012; Lundgren, 2009; Sklet, 2004). Also, the forcing fit could tempt investigators in using 
wrong models that do not fit the data (Le Coze, 2013).  
- Manuals do no not entail specifics on the formulation of recommendations. In general, they 
give rise to ‘what’ should change, but no procedures are given on ‘how’ this can be attained 
(Lundberg et al., 2009). These findings confirm what we concluded on the recommendations made 
by the Dutch safety board before. 
- We added one crucial stage that is not mentioned by Lundberg et al., its negligence emphasizes 
how much it is needed. The process of revision, in terms of reflecting on found factors through a 
cognitive bias report, can detect biased reasoning and help to take alternative factors into account. 
An important conclusion was that the effect of cognitive biases could increase through the 
transitions between the different investigational stages by framing, focusing and formulation effects. 
Crucial in the prevention of incidents and improving safety is the role of the organization. 
Incidents in the nuclear industry or aviation are in most cases not due to human mistakes, but are 
caused by faulty procedures, poor working conditions or lacking maintenance (Parker, Lawrie, & 
Hudson, 2006). The work culture or climate plays a crucial role here through affecting the 
perceptions, attitudes and decision making of all employees (Glendon, & Stanton, 2000). For 
example, when management prioritizes on economic motives and saves on important work 
processes, safety falls to the background and the initial limited risk of major incidents increases. 
Analogous to the relationship with safety-risks, the organization climate could affect the risk of 
cognitive biases in incident investigations. Based on literature and the human and technical factors 
found, we proposed a number of core values that should receive a higher priority. By doings so, 
numerous organizational aspects could be improved and external influences could be dealt with. The 
core value of development is beneficial to facilitate training and education. Our findings have 
portrayed multiple training possibilities that could prevent cognitive biases. Also, due to advances in 
research on investigation methods, updating skills and knowledge of investigators is important. An 
external issue is the lack of educational structures that offer these advanced training, so 
collaboration between safety boards and research is needed to develop training programs. Another 
core value that needs more attention is that of independence. Our findings suggest that the safety 
board could collaborate better with parallel investigations to share information. Also, incompatible 
goals could bias the investigation, as members of the council have additional posts that can cause a 
conflict of interests. We believe that the core value of accuracy is crucial.  A conflict of interest during 
investigations lies in the trade-off between uncovering the whole truth, and being cost-effective by 
not wasting resources on irrelevant pieces of information. Unlimited resources are an illusion, so 
evidentially there are limits to the search and analysis of information. When management stresses 
costs and deadlines, investigators will be prone for fixation effects and premature closing. 
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Management should stress the importance of accuracy by highlighting the costs of premature closing 
and the benefits of open-mindedness. This could lead to an accuracy motivation that could possibly 
prevent biased reasoning, even under high time pressure (Richter, & Kruganski , 1998). Also, 
resources should be allocated more evenly throughout the different investigational activities and 
planning should be revised when accuracy is affected by closing deadlines. Finally, the core value of 
transparency is important to maintain the objectivity and quality of investigations. However, too 
much transparency could obstruct the process of revision. Through publishing concept reports to 
media and society, investigators could be hesitant to revise findings later on. Our findings also 
suggest that the role of the media is too prominent, as incidents are subjected to investigation when 
they receive a lot of media attention. Also, multiple biased factors that we found received more 
weight, because their role was magnified by the media during the start of the investigation. The 
important role of these core values can be put together under the umbrella of a validity culture. 
Management should portray the risk of cognitive biases in a top-down fashion, in which 
organizational aspects can be shaped to prevent biased reports, and improve the quality of incident 
investigations. 
 Limitations & suggestions future research. 
The preliminary extraction of factors and the assessment of the cognitive bias report were both 
methods constructed for this study. As with all newly constructed methodologies, limitations give 
rise to possibilities for improvement for future research.  
Validity is the degree to which a technique adequately captures what it is designed to capture. 
The problem with accident models is that no ‘gold standard’ exists on the classification of factors 
(Baysari, Caponecchi, McIntosh, 2011). There is no definitive way to determine whether the factors 
and biases are in fact present in incident reports. Baysari et al. reasoned that an important first step 
is to establish the consistency of use (reliability) as a precursor to validity (2011). Inter-rater reliability 
is a critical criterion to judge taxonomy of bias- and factor-classifications. Our classifications were 
assessed individually by two researchers, and some discrepancies were discussed and adjusted. 
Unfortunately, measures to assess inter-rater reliability were incomplete to make a proper 
assessment, which is an important limitation to our study. Future research should therefor try to 
replicate our findings and derive measures to appraise the inter-rater reliability. 
Another limitation of the study is that the cognitive bias report misses a higher degree of 
external validity. Our validation process was based on information from the incident report, scientific 
literature, and the manual of the Dutch safety board. Future research should verify classified biases 
and factors through structured interviews. Incident investigators with a background in social sciences 
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could be able to acknowledge biased reasoning. We do want to point out that this could form a 
challenge, as the choice supportive bias might make investigators hesitant to assess their own 
investigations as biased. However it is crucial to improve external validity. 
A final limitation exists in the generalizability of our findings. Initially, we set up to investigate 
thee different incident reports. However, it became clear that the scope of the study would grow too 
large. By investigating three reports, we would have needed to distribute our time and attention, 
which would diminish the depth of our analysis. The consequence of dropping two reports is that the 
generalizability of our findings has decreased. The cognitive biases found might be subjected to the 
distinctiveness of the incident in Alphen a/d Rijn. Future research should therefor validate the 
prevalence of bias types for different modalities, to assess whether certain types of incidents or 
situations differ.  
Our search to uncover underlying factors was of an exploratory nature. Although based on 
extensive scientific literature, future research should replicate certain findings with quantative 
methods. For example, our research proposes multiple training possibilities that could prevent biased 
reasoning. Although studies have shown that behavioral adjustment and maintaining high levels of 
cognition can benefit from self regulation (French et al., 2011), research is still needed to assess if 
these claims hold up with incident investigators and cognitive biases. Another important limitation is 
our source on the organizational context of the Dutch safety board. Based on the human and 
technical factors that we found, possible organizational aspects that could be accountable were 
inferred. Some of these were also acclaimed by the information given in the research protocol of the 
Dutch safety board. We are able to conclude that aspects like conflicting goals, communication, 
collaboration, allocation of resources etcetera, are related to biased reasoning. However, a 
conclusion that we cannot make is if these organizational aspects are really lacking with the Dutch 
safety board. So future research should assess whether the proposed organizational aspects are 
evident and if investigators are prone to cognitive biases because of them. A first step could be 
incorporating the experience of incident investigators themselves, through methods like the 
structured interview. 
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Implications for theory and practice.  
Over the years, extensive research has focused on the topics of cognitive biases and the 
processes in incident investigation. However, the scientific literature on combining these two has 
been rather thin. The process of extracting factors from an incident report, classifying biased factors 
into specific bias types, and construing a cognitive bias report on multiple variables has not been 
done before. Our findings have produced insights on the inner workings of cognitive biases, and how 
reports can be affected. This knowledge can help to resolve ambiguities and increase the credibility 
of incident reports. We do want to point out that the use of heuristics does not have to be 
problematic by definition. When incident investigators know the limits of heuristics, and can 
recognize situations in which they are not relevant, heuristics do not have to turn into biased 
reasoning. So our research also has some practical value. Our findings provided information on 
situations, actors, consequences, and inner workings of cognitive biases, that could be used in 
training a so called ‘bias-awareness’ of investigators. Training in bias awareness could improve the 
ability on recognizing biased reasoning of others during interviews, assessing biased pieces of 
information or own biased perceptions. Also, incident investigations could make their own cognitive 
bias reports to revise their concept reports.  For example, assessing biased factors in a concept 
report could lead to cross-validating certain sources, interviewing certain parties again, or making 
adjustments to made recommendations. These practical implications are all a form of de-biasing 
investigations. We would like to refer to the research by our colleague, Erica Buwang, who made 
further implications on the process of de-biasing. “Accident investigators should remain neutral and 
independent and present the results from the investigations in an unbiased way”. This was the only 
sentence on the prevention of cognitive biases, in an 80 pages document on safety (Sklet, 2002). 
Although not very recent, it is a good example of why research is needed on underlying factors to 
prevent biased reasoning. Our findings on human, technical and organizational factors have led to 
multiple practical implications to improve the quality of incident investigations and minimize the risk 
for cognitive biases. These are actually too numerous for all to discuss here. So we refer to the tables 
28 and 31, which give a summary on; how to deal with cognitive types; the prevention of fixation and 
premature closure; and possible improvements to investigational manuals that guide the use of 
methods and procedures. Overall, these practical implications are an aid for investigational agencies 
in the prevention of cognitive biases, through actions for improvement. The process of prevention 
should always happen from a top-bottom fashion where the role of the work culture is given a 
central role. This is widely adapted in research on the prevention of incidents. However, assessing 
the role of culture to prevent biased reasoning has not been done before and is a valuable asset to 
the research on safety.  
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Appendix A: List of Extracted Factors 
Missing, present and biased factors in controlling the legalized gun ownership, with references to the incident report by the Dutch safety board. 
 
Nr Factor Missing, Present, Unbiased /Biased Reference in report 
Page, 
Paragraph 
 
BESCHOUWING 
1 Within and outside the Netherlands, concerns, astonishment, and indignation 
increase when the Public Prosecutor announces that Tristan van der V. was in 
the possession of a gun license, he used on the day of the accident. They also 
announced, that he was hospitalized in 2006, in a mental institution 
Present Factor 
 
Possible bias: 
Primacy effect 
“In Nederland en ook daarbuiten maken het voorval en de afloop ervan gevoelens los van verontrusting, verbazing en 
verontwaardiging. Dit neemt verder toe als de politie en het Openbaar Ministerie daags na het incident bekendmaken dat de 
schutter, Tristan van der V., een vergunning – een zogeheten wapen -verlof – had voor de drie wapens die hij die dag gebruikte en 
dat hij in 2006 gedwongen opgenomen was geweest in een psychiatrische inrichting.” 
5 
1) INLEIDING 
2. The study of the Dutch Safety Board is about the functioning of the Dutch 
system that is designed in order to control the legal possession of weapons. 
The provision of the gun license to Tristan van der V. gave rise to the 
investigation.   
Present Factor 
 
Possible bias: 
Recency effect 
“Dit onderzoek gaat over het functioneren van het stelsel ter beheersing van het legaal wapenbezit. Aanleiding voor het onderzoek 
vormt de verlofverlening aan Tristan van der V.” 
15, 1.5 
2) BESCHRIJVING STELSEL VOOR VERLENING WAPENVERLOF 
 Antecedentenonderzoek    
3. A request for a License or prolongation is rejected, when the applicant is 
convicted or institutionalized after an offense in the last 8 years. What 
happens after 8 years? Is a conviction not relevant anymore to assess the risk 
for gun abuse?  
Missing factor 
 
Possible bias: 
Illusory correlation  
“De volgende feiten zijn eveneens reden om een verlofaanvraag te weigeren of een bestaand verlof in te trekken: “ 
“De aanvrager of houder van een wapenverlof is in verband met een strafbaar feit in de afgelopen acht jaar in een psychiatrisch 
ziekenhuis geplaatst of ter beschikking gesteld” 
“De aanvrager of houder van een wapenverlof is in de laatste acht jaar door de rechter onherroepelijk veroordeeld voor…” 
25, 2.2.4 
4. An applicant is not obligated to provide a mental health assessment by a 
psychiatrist. When there is reason to believe that somebody has mental 
issues and the applicant is therefore rejected, he/she can provide an 
assessment to prove the opposite.  
Present factor 
 
 
 
“Een verlofhouder/aanvrager kan het tegendeel bewijzen door een schriftelijke verklaring van een arts/psychiater. Uit deze 
verklaring moet duidelijk blijken dat de arts/psychiater bekend is met de problemen van betrokkene en dat deze niet (langer) een 
belemmering vormen om aan betrokkene een vergunning te verlenen voor het voorhanden hebben van (vuur)wapens” 
26, 2.2.4 
5. The special law’s-Bureau does not have full access to view all police records. 
Sometimes there is only a direct acces to the regional systems. Important 
information from other regions might be overlooked. 
Present factor “Niet in alle korpsen hebben de medewerkers bijzondere wetten toegang tot alle systemen die toegang geven tot deze registers.  
Ook kunnen deze registers worden doorzocht met behulp van de overkoepelende zoekmachine BlueView. De medewerkers van het 
bureau bijzondere wetten hebben bij sommige korpsen wel een account op BlueView, terwijl men in andere regio’s alleen direct 
toegang heeft tot de regionale politiesystemen en men BlueView moet laten raadplegen door een afdeling die zich bezig houdt met 
het bewerken van informatie (informatieveredeling). Ook opsporingsinformatie is voor het bureau bijzondere wetten niet 
rechtstreeks toegankelijk.” 
26, 2.2.4 
 Aanschaf wapen en munitie    
6. The registration by the police of weapons and ammunition sales are often not 
up to date in the Verona system. 
Present factor  “De wapenhandelaar moet alle inkomende en uitgaande wapens en munitie registreren. Maandelijkse overzichten (op papier of 
digitaal) moet hij aan de politie sturen. De politie verwerkt deze gegevens in Verona. Het komt echter regelmatig voor dat korpsen 
op dit gebied kampen met een achterstand.” 
28, 2.2.5 
7. The possession of both a gun and ammunition at home is allowed. This should 
be limited to the shooting range and places of competition. The minister of 
justice found this solution impossible to implement in practice. 
Present factor 
 
“Voorafgaand aan de vaststelling van de Circulaire wapens en munitie in 2005 is in de Tweede Kamer geopperd dat het wellicht 
zinvol zou kunnen zijn om wapens en/of munitie niet thuis, maar op de schietvereniging op te slaan” 
29, 2.2.5 
3) TOEDRACHT VERLENING WAPENVERLOF AAN TRISTAN VAN DER V. 
 2005: Eerste verlofaanvraag    
8. The KNSA was not aware that the application for a gun license by Tristan van 
der V. was rejected in 2005. 
Present factor “Daarna heeft de korpschef op 1 september 2005 de definitieve beschikking afgegeven waarin hem het verlof werd geweigerd. De 
KNSA gaf tijdens het onderzoek aan van deze weigering niet op de hoogte te zijn geweest.” 
37, 3.2 
 2006: Inbewaringstelling    
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9. On the 3rd of september, Tristan van der V. was involuntarily admitted in a 
mental institution. Parents feared that he would use one of his father’s guns 
to commit suicide. Psychiatrists determined that he was psychotic and he was 
diagnosed with Schizophrenia.  
Present factor “Op 3 september 2006 werd Tristan van der V. op last van de burgemeester opgenomen in een psychiatrisch ziekenhuis vanwege 
vrees voor suïcide. Een dergelijke inbewaringstelling (IBS of gedwongen opname) mag alleen plaatsvinden als iemand een acuut 
gevaar vormt voor zichzelf of zijn omgeving.”  
“Tijdens de opname werd vastgesteld dat hij psychotisch was en de diagnose schizofrenie werd vastgesteld. “ 
39/40, 3.3 
10. The police corps Hollands Midden provided assistance of the admission. This 
was recorded in the BPS system of the police corps. 
Present factor “De politieregio Hollands Midden verleende bij die gedwongen opname assistentie aan de crisisdienst van de Geestelijke 
Gezondheidszorg (GGZ) in Alphen aan den Rijn.”  
“De politieambtenaren hebben van deze politieassistentie een interne rapportage opgemaakt en deze rapportage ingevoerd in het 
bedrijfsprocessensysteem (BPS) van de politieregio Hollands Midden.” 
39, 3.3 
11. The father of Tristan van der V. was a member at the same rifle club as his 
son and had a gun license since 2003. Good behavior by the father might 
have lowered the fear of gun abuse for the rifle club. 
Missing factor 
Possible bias: 
Illusiory correlation 
“De vader van Tristan van der V. was lid van schietvereniging Dagschuttersvereniging Nieuwkoop en had sinds 2003 een verlof tot 
het voorhanden hebben van vuurwapens en bijbehorende munitie. In 2006 had hij de beschikking over vijf vuurwapens en 
bijbehorende munitie.” 
39, 3.3 
 2007: Lidmaatschap schietvereniging    
12. Tristan van der V. Attempts a suicide in august 2008 Present factor “In augustus 2008 is Tristan van der V. na een suïcidepoging korte tijd opgenomen geweest in een algemeen ziekenhuis.” 41, 3.4 
13. The rifle club DVN states that they were not aware of the involuntary 
admission in a mental institution and of his suicide attempt.  
Present factor “De schietvereniging verklaart noch van de gedwongen opname in 2006, noch van de suïcidepoging in 2008 op de hoogte te zijn 
geweest.” 
41, 3.4 
 2008: Tweede verlofaanvraag    
 Inbewaringstelling    
14. 
 
 
Important information on Tristan van der V. was probably overlooked, after 
using the local and national police records via BPS and Blueview. As a result, 
the special law’s bureau was unaware of the fact that Tristan van der V. was 
institutionalized for fear of gun abuse in commiting suicide 
Present factor “De medewerker van het bureau bijzondere wetten vroeg hiertoe bij de Justitiële Informatiedienst een uittreksel uit de justitiële 
documentatie op. Ook vroeg de medewerker aan de afdeling Business Unit Veredeling (BUV) van het eigen korps conform de 
‘Richtlijn interne bevragingen’ om verschillende politiesystemen te raadplegen, waaronder BPS en BlueView.” 
“De informatie over de gedwongen opname (inbewaringstelling) in 2006 is niet in de beoordeling van de antecedenten 
meegenomen” 
“Ad 2) Uit het onderzoek van de Rijksrecherche bleek dat de informatie over de inbewaringstelling van Tristan van der V. wel in het 
bedrijfsprocessensysteem (BPS) is opgenomen en bij bevraging ook wordt getoond. Er verschijnt dan een melding ‘hulpverlening 
overige instanties’. Dit geldt voor het nieuwe systeem Basisvoorziening Handhaving (BVH). Het is onbekend of deze informatie ook 
opvraagbaar was in het oude BPS systeem in 2008. IDEE: Waarschijnlijk wel omdat de info uit de BPS overgezet is naar de BVH, 
informatie in de BVH komt dan dus uit de BPS en zou daar ook opvraagbaar moeten zijn.“ 
42, 3.5 
 Veranderingen in politiesystemen    
15. The special law’s bureau was unaware of the rejection of the license 
application from 2006. This information was not relocated properly during 
the transition from VOS to the Verona system. These systems were used for 
information on license applications.  
Present factor 
 
Possible bias: 
Illusion of control 
Behalve het bedrijfsprocessensysteem, waarin de politie onder andere registreert waar zij ter plekke is geweest, heeft de politie ook 
een systeem waarin de verlofhouders worden geregistreerd. Tot 2006 werd dit gedaan in het vergunningen- en 
ontheffingensysteem (VOS), daarna in een nieuw systeem (Verona). 
Tijdens de tweede verlofaanvraag kwam evenmin naar voren dat de eerdere verlofaanvraag van Tristan van der V. was afgewezen. 
Bij de overgang van VOS naar Verona werd het papieren dossier, waarin de afwijzing was vermeld, namelijk niet volledig overgezet 
in het nieuwe systeem. Het papieren dossier is niet bewaard gebleven, waardoor de documentatie over de eerste verlofaanvraag en 
de weigering uit 2005 niet in de geraadpleegde informatiesystemen aanwezig was.” 
42, 3.5 
 Beslissing    
16. The employee of the special law’s bureau concluded with the available 
information that there was no reason to reject the application of Tristan van 
der V. He would have decided differently if he was aware of the missing 
information. 
Present factor 
 
Possible bias: 
Outcome bias 
“Op basis van deze beoordeling, de ingediende formulieren en het feit dat Tristan van der V. ook verder voldeed aan de eisen uit de 
Wet wapens en munitie, zag de medewerker geen aanleiding om de aanvraag te weigeren. Desgevraagd verklaarde hij dat hij 
wellicht anders had besloten als de ontbrekende informatie bij hem bekend was geweest.” 
42, 3.5 
 Jaarlijkse verlenging    
17. The Police corps Hollands Midden did not execute the residence audit on a 
yearly basis. 
Present factor “Het politiekorps Hollands Midden heeft daarmee de thuiscontrole niet in de voorgeschreven jaarlijkse frequentie uitgevoerd, maar 
heeft wel relatief kort voor het schietincident nog een controle uitgevoerd.” 
43, 3.6 
     
 Informatie bekend bij de omgeving    
 Ouders    
18. Parents expressed their fears to the GGZ that Tristan van der V. was applying 
for a gun license and might not be able to handle that responsibility. 
Present factor “Zijn ouders waren mede daardoor op de hoogte van zijn ziektebeeld en van zijn suïcidepoging. Zij hebben regelmatig gesprekken 
gevoerd met de zorgverleners van de GGZ-instelling waar Tristan van der V. onder behandeling was. Voordat hij een verlof verkreeg, 
hebben de ouders bij de behandelaars gemeld dat hij een vuurwapen aan wilde schaffen en er hun zorgen over geuit.”  
 
43, 3.7 
19. GGZ shared the fears of the parents, but gave the advice that they need to 
keep an eye on Tristan van der V. 
Present factor “De behandelaars vonden dit wel zorgelijk, maar gaven aan dat dit betekende dat de ouders vooral zelf goed op Tristan van der V. 
moesten letten. Vanwege hun beroepsgeheim konden en wilden zij geen informatie over Tristan van der V. doorgeven aan derden, 
zoals de politie.” 
43, 3.7 
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20. Parents have mentioned to the rifle club DVN that Tristan van der V. was 
institutionalized in 2006. (Contradicts with factor 11) 
Present factor “De ouders geven aan dat zij aan een bestuurslid van de schietvereniging hebben verteld dat Tristan van der V. in 2006 opgenomen 
was geweest in een psychiatrisch ziekenhuis.”  
 
43, 3.7 
 Directe Omgeving    
21. Multiple persons might have had concerns about Tristan van der V. applying 
for a gun license. 
Present factor 
 
Possible bias: 
Hindsight bias 
Wel vertoonde hij gedrag dat, achteraf gezien, reden tot zorg had kunnen vormen. Het was bij mensen uit zijn omgeving bekend dat 
hij geïnteresseerd was in de schietpartij die in 1999 had plaatsgevonden op de Columbine High School in de Verenigde Staten. 
Hoewel hij zei dat hij het niet goedkeurde, begreep hij de schutters wel. Ook was bekend dat hij stemmen in zijn hoofd had, onder 
andere die van één van de betrokken schutters bij het incident in Columbine. Ook zijn er signalen geweest die er op hadden kunnen 
duiden dat Tristan van der V. zijn wapens niet louter ter beoefening van de schietsport had. Zo had hij wel eens aangegeven dat hij 
in het bezit wilde komen van een vuurwapen omdat hij zich niet veilig voelde. Tot slot had hij aan een persoon herhaaldelijk 
aangekondigd dat hij van plan was mensen dood te schieten, waarbij hij ook de naam van winkelcentrum de Ridderhof heeft 
genoemd. Niet bekend is of iemand uit de sociale omgeving al deze informatie kende en daarmee een totaalbeeld had.” 
44, 3.7 
22. Multiple persons that knew Tristan van der V. were aware of the fact that he 
was in possession of a gun and was suffering from mental issues. They did not 
felt the need to express their fear of possible gun abuse to the police or the 
rifle club. 
Present factor 
 
Possible bias: 
Expectation bias 
“Geen van de mensen uit de omgeving van Tristan van der V. zag aanleiding om de verlofverlener op de hoogte te stellen van 
eventueel gevaar voor misbruik van de vuurwapens. De directe omgeving verbaasde zich erover dat een verlof voor het voorhanden 
hebben van vuurwapens was afgegeven aan Tristan van der V., maar men was van mening dat de politie kennelijk geen gevaar zag, 
anders had zij immers geen verlof afgegeven. Men ging er vanuit dat de politie op de hoogte was van zijn psychische problemen.” 
44, 3.7 
 GGZ    
23. The GGZ was aware that Tristan van der V. applied for a gun license. 
However, they were not aware that his application was granted and that he 
was in possession of a gun. 
Present factor “De instelling deelde de zorg van de ouders over dit voornemen, maar geeft aan niet te hebben geweten dat Tristan van der V. op 
enig moment over een wapenverlof beschikte en zelf een wapen in bezit had.” 
44, 3.7 
24. The GGZ can only break the professional confidentiality if somebody forms an 
acute and direct threat. The GGZ did not make this assessment of Tristan van 
der V. 
Present factor “De instelling geeft aan dat zij te werk is gegaan zoals de richtlijn van de Koninklijke Nederlandsche Maatschappij tot bevordering 
der Geneeskunst (KNMG) voorschrijft. Conform die richtlijn had de instelling het beroepsgeheim alleen kunnen doorbreken als 
Tristan van der V. in bijzijn van de behandelaars een acute en directe dreiging zou hebben geuit die een reëel gevaar was voor 
Tristan van der V. zelf of voor een ander.” 
44, 3.7 
25. The GGZ did not follow up if Tristan van der V. obtained the gun license or if 
he was in possession of a gun. This fact could have influenced the safety at 
the workplace and the appraisal of Tristan van der V. being an acute and 
direct threat. 
 
Missing factor 
 
Possible bias: 
Illusory correlation 
 
  
 De aanschaf van vuurwapens en munitie    
26. Tristan van der V. was in the possession of a Smith & Wesson MP15-22-rifle, 
which is a semi-automatic weapon. This weapon cannot be used in any 
discipline at the DVN rifle club. 
Present factor “ Tristan van der V. kon echter bij Dagschuttersvereniging Nieuwkoop het Smith & Wesson MP15-22-kogelgeweer voor geen van 
deze disciplines gebruiken” 
45, 3.8 
27. The WM3-Form has been filled out incorrectly by the DVN rifle club.  Present factor “WM3 formulier verkeerd ingevuld: Op de achterzijde van het WM3-formulier verklaart het bestuur van de schietvereniging dat 
‘het vuurwapen waarop de aanvraag betrekking heeft, zal worden gebruikt voor de volgende tak van de schietsport: 
’kleinkalibergeweer’, welke in clubverband door de vereniging wordt beoefend.” 
“Het wapen voldoet niet aan de wapentechnische eisen die het schiet- en wedstrijdreglement van de KNSA stelt aan een karabijn, 
onder andere ten aanzien van de vorm van de loop en de grootte van de richtmiddelen” 
 
45, 3.8 
28. The police signed the WM3-form for the semi-automatic weapon. This is 
caused by misinterpreting the KNSA guidelines. 
Present factor “Naar aanleiding van de reacties op het conceptrapport blijkt dat zowel de schietvereniging als de politie de KNSA-regels, die over 
deze reglementering gaan, anders uitlegt dan de KNSA ze heeft bedoeld. De Dagschuttersvereniging Nieuwkoop en de politie 
Hollands Midden stellen dat het wapen wel als karabijn kan worden beschouwd en dat het daarom is toegestaan op de schietbaan 
van VDW Schietsportcentrum Nieuwkoop.” 
45, 3.8 
29. Semi-automatic rifles are sold legally through a weapon dealer Missing factor 
Possible bias: 
Non-Consequential 
reasoning 
  
4) LESSEN VERLENING WAPENVERLOF OVER WERKING STELSEL 
 Kennen van (beoogd) wapenbezitter   50, 4.2 
 Informatie uit de sociale omgeving    
30. Parents Tristan van der V. did not prevent him of getting a gun license. Even if 
they realized that he could not hold the responsibility. 
Present factor 
  Possible bias: 
“De ouders geven aan dat zij geen mogelijkheden hebben gezien om iets tegen het wapenbezit van hun zoon te ondernemen.”  51, 4.2.2 
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 Illusory Correlation 
31. There are no clear procedures in acquiring information on the applicant from 
the social environment. The special law’s bureau does not make active 
enquiries within the social environment.  
Present factor 
Non-Consequential 
reasoning 
“De sociale omgeving wordt niet actief bevraagd door de medewerkers van bureau bijzondere wetten of de schiet-vereniging, tenzij 
daarvoor op grond van andere informatie aanleiding is. Evenmin wordt de sociale omgeving uitgenodigd of gestimuleerd om zelf 
informatie aan te dragen aan bureau bijzondere wetten of de schietvereniging” 
51, 4.2.2 
32. The social environment has conflicting interests in providing personal 
information about the applicant  
Present factor 
Possible bias: 
Framing 
“Omdat de verbanden tussen de betrokkenen in de sociale omgeving ook affectief en emotioneel van aard zijn, is vaak sprake van 
een grote mate van loyaliteit en vertrouwen tussen de betrokken personen. Het (ongevraagd) bieden van informatie aan officiele 
instanties schaadt mogelijkerwijs dit vertrouwen. “ 
 
51, 4.2.2 
 Informatie van medische hulpverleners    
33. Medical practitioners do not have access to information about the possession 
or the appliance of a gun license. 
Present factor “Medische behandelaars zijn overigens niet noodzakelijkerwijs van alle relevante informatie op de hoogte. Of een cliënt een wapen 
bezit, is voor hen geen informatie waarover zij zonder meer beschikken. (Database van medische hulpverleners zou info over 
wapenvergunningen / aanvragers moeten bevatten)” 
 
52, 4.2.3 
34. The psychiatric institution is bound to professional confidentiality. In case of 
acute and direct danger, the institution is allowed to break with the 
confidentiality. One of the exceptions is when the patient gives their 
permission. It is unknown whether the psychiatric institution asked Tristan 
van der V for his permission. This information is not provided in the report of 
the Dutch Safety Board. 
 
Missing Factor 
 
Possible bias: 
Illusory correlation 
“Een conflict van plichten doet zich voor wanneer het niet doorbreken van het beroepsgeheim naar alle waarschijnlijkheid meer 
schade oplevert dan wanneer het wel wordt doorbroken. De arts moet in dit geval eerst alles in het werk hebben gesteld om 
toestemming van de patiënt te krijgen, en er moet geen enkele andere mogelijkheid meer bestaan.”  
52, 4.2.3 
 Informatieverzameling door de politie    
35. The police does not have access to medical information about the applicant Present Factor “De politie heeft niet zonder meer toegang tot medische informatie. Aan de medische geschiktheid van houders van een 
wapenverlof heeft de minister geen nadere eisen gesteld.” 
 
53, 4.2.4 
36. The procedures of the police in gathering information about the applicant are 
very complex. It depends on the information gathering of the Information 
unit. 
Present Factor  “De introductie van een informatie-eenheid die informatie verzamelt, bewerkt en terugstuurt naar de opdrachtgever heeft als 
voordeel dat er een centrale plaats is waar opgeleid, bevoegd en voor de toegang tot ICT-systemen geautoriseerd personeel de 
noodzakelijke handelingen verricht. Hierin schuilt echter ook het risico dat de medewerker van het bureau bijzondere wetten, die 
zelf geen toegang heeft tot de informatiesystemen, volledig moet vertrouwen op de hem aangeleverde gegevens. Hij wordt wel 
geacht om op basis van volledigheid van gegevens een besluit te nemen, terwijl hij daarop dus slechts een beperkte invloed heeft. 
Dit is een kwetsbaar punt in de informatieverzameling. 
 
54, 4.2.4 
37. Collected information on the applicant can be very extensive. This might 
result in an overload of information to process. Relevant information might 
be overlooked. 
 
 
Present Factor 
 
 “Nadat de informatie naar het bureau bijzondere wetten is gestuurd, dient de medewerker, naast de informatie die hij eventueel 
zelf vergaart, de aangeleverde informatie zorgvuldig te waarderen op relevantie. Aangezien de geleverde informatie omvangrijk kan 
zijn, en de presentatie van de gegevens van geval tot geval kan verschillen, bestaat daarbij het risico dat niet alle relevante 
informatie opvalt. Hierdoor kan het voorkomen dat, zonder dat men daar erg in heeft, feiten buiten beschouwing blijven die voor 
de bepaling van het misbruikrisico van belang zijn.”  
 
54, 4.2.4 
38. The computer software “Verona” is not properly developed. It does not show 
new information automatically when this is entered in another police system. 
Present Factor  “Als knelpunt in de informatievoorziening noemt de politie dat het Verona-systeem, waarin wapenverloven worden geregistreerd, 
wegens geldgebrek is opgeleverd zonder de aanvankelijk beoogde automatische koppeling met de andere politiesystemen. 
Daardoor ‘piept’ het systeem niet vanzelf als over een verlofhouder nieuwe informatie beschikbaar komt, die wellicht reden kan zijn 
om het misbruikrisico opnieuw te beoordelen.” 
 
54, 4.2.4 
39. With the renewal of a gun license, the police make too much use of the police 
systems instead of making personal contact with the license holder. 
 
 
Present Factor  “Medewerkers van het bureau bijzondere wetten beschouwen het persoonlijk contact als een belangrijk aspect van het stelsel, 
omdat het hen in de gelegenheid stelt zich persoonlijk een beeld te vormen van de (beoogd) wapenbezitter. Echter, van de 
mogelijkheid om bij deze gelegenheid indringend met de (beoogd) wapenbezitter te spreken, lijkt weinig gebruik te worden 
gemaakt. Sommige medewerkers van het bureau bijzondere wetten geven te kennen dat de politie in dit opzicht meer zou kunnen 
doen, en dat de politie zich ‘teveel verschuilt achter systemen’.” 
 
55, 4.2.4 
40. Domiciliary visits are not executed on a yearly basis by all the police corps due 
to a lack of capacity 
 
Present Factor “ In sommige regio’s wordt de thuiscontrole uitgevoerd door de basispolitiezorg, die deze taken echter niet hoog op de 
prioriteitenlijst heeft staan en bovendien niet in alle gevallen beschikt over de vereiste kennis van wapens en van de Wet wapens en 
munitie.”  
 
55, 4.2.4 
41. When Domiciliary visits are not executed on a regular basis, they should be 
done on the base of a risk profile and not at random. License holders with a 
higher risk of weapon abuse should be checked more often. 
Present Factor “Overigens constateert de Onderzoeksraad dat geen van de politiekorpsen zijn beschikbare capaciteit voor thuiscontroles inzet op 
basis van een risicoprofiel, waarbij de wapenbezitters met verplichting van één jaarlijkse controle wordt een dergelijke aanpak ook 
niet gestimuleerd. De toenmalige minister van Justitie achtte een dergelijke risicobenadering in 2005 overigens wel gewenst (zie 
paragraaf 2.3.2).” 
55, 4.2.4 
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 Inschatten van het misbruikrisico    
 Schietverenigingen:    
 Beoordelen functioneren schutter    
42. Rifle clubs try to determine if a member can be trusted with the use of fire 
arms. The guidelines of the KNSA do not entail an indication on how to gather 
proper information on the risk of abuse. 
Present Factor “Zaken als op welke aanwijzingen de bestuursleden of leden van de ballotagecommissie moeten letten, of en hoe zij moeten 
doorvragen, of wanneer een huisbezoek nodig is en wat bij dat huisbezoek aan de orde gesteld moet worden, komen niet aan de 
orde (in de richtlijnen van de KNSA). Evenmin komt aan de orde of de andere leden van de schietvereniging moet worden gevraagd 
om informatie over het aspirantlid, en hoe een dergelijke informatieverzameling zou moeten plaatsvinden.” 
56, 4.3.1 
43. The rifle club has a conflict of interests. It is in their interest to welcome new 
members and thereby prolonging their existence as a rifle club.  This interest 
conflicts with the decision on determining possible abuse of a fire arm by new 
members. So the Rifle club might not be fit to determine if a member can be 
trusted with the use of fire arms. 
Missing factor 
 
Possible Bias: 
Framing 
  
 Invullen WM3 formulier    
44. To acquire a fire arm, a WM3-Form is filled out by the rifle club and signed by 
the police. In the ‘Totaaloverzicht KNSA gereglementeerde disciplines’ can be 
found if a gun is allowed for a specific discipline. These official regulations 
focus merely on the concern that the competition remains fair, not to control 
possible gun abuse. 
Present Factor “Om vast te stellen of een wapen voor die tak van schietsport kan worden gebruikt, is het schiet- en wedstrijdreglement bepalend. 
Het bestuur kan bij invulling van het WM3-formulier ook gebruik maken van het ‘Totaaloverzicht KNSA gereglementeerde 
disciplines’. Deze lijst bevat een overzicht van de belangrijkste eisen uit het schiet- en wedstrijdreglement voor de disciplines die de 
KNSA reglementeert. Achterliggende doel van het reglement en de daarvan afgeleide lijst is te zorgen voor eerlijke wedstrijden, en 
niet om het misbruikrisico te beheersen.” 
57, 4.3.1 
45. The official regulations in ‘Totaaloverzicht KNSA gereglementeerde 
disciplines’ does not contain all the requirements to conclude if a certain gun 
is permitted. 
Present Factor “ De Onderzoeksraad wijst erop dat de lijst niet alle eisen bevat. De lijst helpt wel om te bepalen of er voor een wapen geen verlof 
kan worden verleend. Omdat de lijst niet alle eisen uit het schiet- en wedstrijdreglement bevat, kan de lijst echter geen uitsluitsel 
geven of er voor een wapen wel een verlof kan worden verleend. Daarvoor moet het volledige schiet- en wedstrijdreglement 
worden geraadpleegd.” 
57, 4.3.1 
46. The rifle club has a conflict of interests. The OVV states that in case of fear of 
gun abuse, they can decide not to sign the WM3-Form. This is in conflict with 
their interest to prolong their existence as a rifle club. And they need 
members to do so.  
 
Present factor 
 
 
“Bij vrees voor misbruik kan het bestuur van een vereniging besluiten om het aanvraagformulier WM3 van de beoogd 
wapenbezitter niet te ondertekenen. Anders dan de politie, die een wapenverlof moet afgeven als de beoogd wapenbezitter aan de 
vereisten voldoet, kan de vereniging immers niet worden gedwongen tot ondertekening. Hier moet worden opgemerkt dat er 
mogelijk een belangenconflict voor de verenigingen bestaat: immers, zij hebben belang bij het toelaten van leden om hun eigen 
bestaan te continueren. Een schutter kan ook lid worden van een andere vereniging.” 
57, 4.3.1 
 Ondersteuning KNSA    
47. The assistance of the KNSA to the rifle clubs is limited. The focus is merely on 
safety in preventing shooting accidents, but not in preventing possible gun 
abuse. 
 
Present Factor “De KNSA ondersteunt de verenigingen met advies, trainingen en het ter beschikking stellen van standaarddocumenten. Hierin 
wordt veelal wel aandacht besteed aan veiligheid in de zin van het voorkomen van ongelukken tijdens het schieten, maar niet aan 
veiligheid in de zin van voorkomen van wapenmisbruik” 
“Het model van het veiligheidsreglement gaat over het voorkómen van ongelukken als gevolg van onoordeelkundig gebruik, maar 
niet over misbruik.” 
57, 4.3.1 
48. The application form for new members does entail an implicit question about 
possible gun abuse. This off course does not ensure that a new member will 
enclose this information. The initiative to enclose this information should not 
be with the applicant, but with the rifle club itself. 
Present Factor 
 
 
“Op het standaard aanmeldingsformulier voor nieuwe leden wordt de vraag gesteld ‘Zijn er, mede gelet op het feit dat hier met 
vuurwapens en munitie wordt omgegaan, feiten of omstandigheden waarvan u redelijkerwijs kunt veronderstellen dat het bestuur 
daarvan (eventueel vertrouwelijk) kennis behoort te hebben?’ Hoewel die vraag op zich (zij het impliciet) in gaat op misbruikrisico, 
ligt het initiatief om informatie prijs te geven geheel bij het aspirantlid, dat mogelijk een belang heeft om relevantie informatie 
achter de hand te houden.” 
57, 4.3.1 
49. Fellow members should be on the lookout for behavior that gives rise to 
possible fear of abuse of a gun. The model of standard orders that is Provided 
by the KNSA does not entail this instruction. 
Present Factor “In het model van het huishoudelijk reglement dat de KNSA voor nieuwe verenigingen beschikbaar stelt, staat niets over het 
opmerken en melden van gedrag bij collega-schutters dat aanleiding kan geven tot vrees voor misbruik.” 
 
57, 4.3.1 
50. The model of standard introduction course does not mention anything on 
safety or the fear on gun abuse. 
Present Factor “Het model van de standaard introductiecursus (verplicht volgens de richtlijnen) vermeldt niets over veiligheid en het melden van 
vrees voor misbruik; met dergelijke vraagstukken komt een schutter dus niet vanzelfsprekend in aanraking.” 
57, 4.3.1 
51. The system of certification does not entail information on how a rifle club 
should make a risk assessment for gun abuse.  
Present Factor “Ook het certificeringssysteem voor schietverenigingen bevat geen criterium of aanwijzing hoe verenigingen moeten handelen om 
te komen tot een juiste inschatting van het risico dat leden of aspirant-leden vormen, hoe zij veranderend gedrag en vrees voor 
misbruik bespreekbaar moeten maken, et cetera.” 
57, 4.3.1 
52. There are no trainings on risk assessments given by the KNSA to the boards of 
rifle clubs. 
Present Factor “Besturen van schietverenigingen wordt geen opleiding geboden waarin het maken van een risico-inschatting bij nieuwe leden aan 
de orde komt. Professionaliseringstrajecten voor bestuursleden en leden van een ballotagecommissie, waarin ook het 
58, 4.3.1 
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bewerkstelligen van een verenigingscultuur met een gezond meldklimaat en veel sociale controle aan de orde komt, worden niet 
aangeboden. “ 
 
 
53. The KNSA does not monitor if rifle clubs comply with regulations. So the 
responsibility on risk assessment for gun abuse lies only with the rifle clubs. 
 
 
Present Factor “De KNSA geeft aan geen toezicht te houden op naleving van de richtlijnen bij verenigingen die eenmaal tot de KNSA zijn 
toegetreden. De KNSA heeft in haar statuten of Huishoudelijk Reglement geen grond geschapen om toepassing van de richtlijnen af 
te dwingen. De richtlijnen zijn derhalve op te vatten als een dringend advies aan de bij de KNSA aangesloten verenigingen; pas in 
extreme gevallen kan de KNSA een vereniging royeren.” 
58, 4.3.1 
 Bureau bijzondere wetten    
 Bepalen redelijk belang    
54. Employees of the special law’s-bureau often do not check the WM3-form and 
then issue it for a gun that has a higher caliber then is permitted for the 
actual discipline. (See Factor 26) 
Present Factor “Volgens medewerkers van bureaus bijzondere wetten bij diverse politiekorpsen komt het regelmatig voor dat schietverenigingen 
een WM3-formulier afgeven voor een discipline die bij de eigen vereniging niet beoefend kan worden.” 
59, 4.3.2 
 Onderbouwing van vrees voor misbruik    
55. There is no consensus about which facts on the applicant are relevant under 
which circumstances. Especially how medical information should be 
interpreted in a risk assessment. 
Present Factor “Ten eerste bestaat geen overeenstemming over de vraag welke feiten onder welke omstandigheden relevant zijn.” 60, 4.3.2 
56. Potentially relevant facts that are given by the social environment are 
sometimes not documented adequately. Even if there is fear of gun-abuse, 
they do not form any Legal grounds to deny the applicant. 
Present Factor “Ten tweede zijn potentieel relevante feiten soms niet adequaat gedocumenteerd. Voorbeelden hiervan zijn signalen van 
omwonenden of gezinsleden, die tijdens de aanvraagprocedure aangeven dat zij tegen verstrekking van het verlof zijn. Wanneer 
van dergelijke signalen geen dossier in de politiesystemen bestaat (bijvoorbeeld doordat geen melding is gedaan of geen aangifte is 
gedaan) vormen zij doorgaans geen afdoende motivering voor een negatieve beschikking.” 
60, 4.3.2 
57. Possible gun-abuse by people from the direct environment of the gun holder 
is screened scarcely.  
Present Factor “Niet alleen degene die een wapenverlof aanvraagt, kan er misbruik van maken. Ook anderen in zijn directe omgeving kunnen dit. 
Het is daarom van belang om ook de mogelijke onbetrouwbaarheid van huisgenoten van de aanstaande wapenbezitter vast te 
stellen. De politie screent echter doorgaans niet actief op familieleden, huisgenoten of sociale omgeving. Dit gebeurt alleen als de 
politie aanwijzingen heeft dat dit nodig is.” 
60, 4.3.2 
58. A gun-license is sometimes issued even when the special law’s-bureau fear 
for gun abuse. When relevant facts cannot be objectively checked, it is 
already presumed that a refusal of a license would get dismissed in an 
administrative appeal procedure.  
Present Factor 
 
Possible bias: 
Expectation bias 
“Korpsen geven aan dat bij de beslissing over een aanvraag ook het procesrisico wordt meegewogen, de kans dat een weigering in 
administratief beroep ongegrond zal worden verklaard. Uit het onderzoek komt naar voren dat het bureau bijzondere wetten in 
gevallen waarin wel vrees voor misbruik bestaat, maar dit vanwege één van de hierboven beschreven omstandigheden niet 
objectief toetsbaar kan worden gemotiveerd, zich genoodzaakt ziet om een aanvraag te honoreren.” 
60, 4.3.2 
 Inrichten en Verbeteren van stelsel    
 Minister van Veiligheid en Justitie    
59. There is no structure to receive periodic updates on the implementation of 
the system. This is needed because the Minister works at a great distance 
from the system in practice. As a consequence, the Minister misses crucial 
information that would give a reliable image of how the system functions 
Present Factor “De minister heeft er bij de inrichting van het stelsel voor gekozen om zelf op grote afstand van de uitvoeringspraktijk te blijven. 
Daarnaast koos de minister voor een vorm van zelfregulering door de KNSA en de schietverenigingen. Binnen dit stelsel bestaat 
geen structuur om periodiek informatie te ontvangen over de uitvoeringspraktijk.” 
“Buiten de Wet, de Regeling en de Circulaire bestaan geen aanvullende afspraken, en de minister houdt geen toezicht op de wijze 
waarop de korpschefs hun taken in het kader van de Wet wapens en munitie uitvoeren.” 
 
62, 4.4.1 
60. The Minister misses crucial information that would give a reliable image of 
how the system functions. As a consequence, the Minister has limited 
possibilities to make improvements in the system.  
Present Factor “Deze keuze heeft tot gevolg dat de minister essentiële sturingsinformatie ontbeert die een betrouwbaar beeld geeft van het 
functioneren van het stelsel. Hierdoor heeft de minister weinig mogelijkheden om het stelsel gericht (dus naar aanleiding van 
signalen uit de praktijk) te verbeteren.” 
“Evenmin wordt de minister vanuit de politiekorpsen op systematische wijze voorzien van informatie over de uitvoering van de Wet 
wapens en munitie, die aanleiding zou kunnen vormen voor het doen van aanpassingen.” 
62, 4.4.1 
61. There is no written agreement between the KNSA and the minister on how 
the KNSA perform their duties. 
Present Factor “De minister heeft geen schriftelijke afspraken met de KNSA gemaakt over de wijze waarop de KNSA haar taken uitvoert, noch is er 
anderszins sprake van een schriftelijke overeenkomst.“ 
 
63, 4.4.1 
62. The ‘Dienst Justis’ does not report to the minister on a systematic base.  Present Factor “De Dienst Justis rapporteert soms inhoudelijk aan de beleidsafdeling van het ministerie, bijvoorbeeld als een beroepszaak mogelijk 
implicaties heeft voor het bestaande beleid. Dit heeft echter geen stelselmatig karakter” 
 
63, 4.4.1 
63. Reports of the ‘Dienst Justis’ can have a one-sided viewpoint on the 
implementation of the system. Provided information is only about cases 
where an appeal of a license was rejected.  
Present Factor 
 
 
“De beroepszaken die de Dienst Justis behandelt, geven overigens niet noodzakelijk een goed beeld van knelpunten in de 
uitvoeringspraktijk. Ten eerste gaat niet iedereen tegen een weigering in administratief beroep. Ten tweede gaat iemand alleen in 
beroep als hij het niet eens is met het niet verlenen van een verlof. Een (beoogd) wapenbezitter gaat niet in beroep als een verlof 
ten onrechte wel wordt verleend” 
 
63, 4.4.1 
64. Reports on cases by the ‘Dienst Justis’ are not made for the police corps. So Present Factor “De onderzoeksraad merkt op dat de Dienst Justis uitspraken in administratief beroep alleen ter beschikking stelt aan de betrokken 63, 4.4.1 
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there is no information given to the police to improve their functioning. The 
verdicts by the ‘Dienst Justis’ are only made available to the Chief of a police 
corps, and not to rest of the corps. 
 
korpschef, en niet breed toegankelijk maakt voor de politie. Ook brengt Justis geen casusoverstijgende rapportages uit, waaruit 
korpsen lering kunnen trekken” 
65. Structural meetings between the ‘Dienst Justis’ and the police are not held 
anymore. 
Present Factor Ook heeft de Dienst Justis geen structureel overleg meer met de politie. Vroeger troffen medewerkers van de Dienst Justis en 
medewerkers bijzondere wetten van de politie elkaar regelmatig in de Landelijke Werkgroep Bijzondere Wetten. Dit overleg is (op 
verzoek van de politie) gestopt. Daarvoor is geen vergelijkbaar overleg in de plaats gekomen.” 
63, 4.4.1 
 Politie    
 Informatievoorziening binnen het korps    
66. Procedures in granting the gun licenses are no priority of the police and do 
not get enough attention by the Chief of the police corps. 
Present Factor 
 
 
“Uit diverse gesprekken van de Onderzoeksraad met korpschefs en medewerkers van bureaus bijzondere wetten blijkt dat het 
verlenen van wapenverloven – en uitvoering van de bijzondere wetten in het algemeen – geen prioriteit van de politie is. “ “Meer 
dan eens is het bureau bijzondere wetten getypeerd als een ‘ondergeschoven kindje’ binnen het korps. Deze afdelingen krijgen 
doorgaans geen of weinig aandacht van de korpsleiding.” 
 
63, 4.4.2 
67. Goals for the special law’s-bureau are not specified in the year plan of the 
Police corps.  
Present Factor 
 
“Dit betekent dat er vooraf geen doelen of streefcijfers worden gesteld voor een bepaalde periode en dat achteraf geen 
verantwoording aan het management wordt afgelegd over hoe de afdeling bijzondere wetten presteert. “ 
64, 4.4.2 
68. The information system ‘Verona’ is not developed to generate management-
information to improve the gun license-system further. Verona was primarily 
developed to provide information for the prolongation of a gun license, due 
to a tight budget. 
 
Present Factor “Verona, het informatiesysteem waarin de politie de vergunningverlening registreert, is niet ingericht op het genereren van 
sturingsinformatie. Dit betekent dat niet alleen de korpsleiding niet om informatie vraagt, vanuit de bestaande informatiesystemen 
is het ook niet mogelijk om dergelijke informatie aan te bieden.”  
64, 4.4.2 
 Kennisontwikkeling binnen de bureaus bijzondere wetten    
69. Generating helpful insights from an individual license-trajectory seems to be 
of low priority by the special law’s-bureau. 
Present Factor “Er lijkt binnen de bureaus bijzondere wetten weinig prioriteit te worden gegeven aan het genereren, borgen en ontsluiten van 
algemeen bruikbare inzichten die voortkomen uit individuele verlof-trajecten.” 
 
64, 4.4.2 
70. Information about the kind of facts and circumstances that could justify a 
possible fear of gun-abuse is not properly coordinated or researched. 
Present Factor “Ook landelijk vindt er binnen de politie weinig gecoör-dineerde of door wetenschappelijk onderzoek geïnformeerde 
gedachtevorming plaats over het soort feiten en omstandigheden dat de vrees voor misbruik rechtvaardigt. 
 
64, 4.4.2 
71. Knowledge on the so called ‘soft facts’ on the applicant, is not documented 
properly to be used for all police personnel.  
Present Factor “Dergelijke kennis, in het bijzonder over de wijze waarop over een (beoogd) wapenbezitter bekende zachte feiten gewogen moeten 
worden, is wel aanwezig, maar vooral in de hoofden van de medewerkers.” 
64, 4.4.2 
 leervermogen politie landelijk    
72. The lack of attention to the special law’s-bureau is also found by the Chiefs of 
the police corps-council.  
Present Factor “Het gebrek aan aandacht en sturing door de korpsleiding op het dossier bijzondere wetten/ korpscheftaken is ook te zien in de 
Raad van Korpschefs. Het onderwerp kwam daar de afgelopen jaren niet ter sprake.” 
 
73. The information system ‘Verona’ is not developed to generate management-
information to improve the gun license-system further. Verona was primarily 
developed to provide information for the prolongation of a gun license, due 
to a tight budget. This is also a factor on a national level. 
Present Factor “Verona is (nog) niet ingericht op het genereren van managementinformatie, waardoor de hierin opgeslagen gegevens niet kunnen 
worden gebruikt om beleid te ontwikkelen. Verona is vanuit een beperkt budget ontwikkeld en primair ingericht op het proces van 
vergunningverlening.”  
 
64, 4.4.2 
74. Training of police forces is difficult to improve, due to the autonomy of local 
police corpses. National policies can therefore be followed differently. 
Present Factor “Een probleem bij het verbeteren van opleidingen blijft dat de korpsen in het decentrale bestel een grote mate van autonomie 
hebben. Dit betekent dat aan landelijk beleid op uiteenlopende wijze uitvoering wordt gegeven. Nakoming van gezamenlijke 
besluiten is niet vanzelfsprekend, omdat (ervaren) korpsbelang en concernbelang kunnen conflicteren. In verschillende 
politiekorpsen komen zo werkwijzen voor die in andere regio’s niet worden toegepast.” 
64, 4.4.2 
 KNSA    
75. The KNSA does not monitor the quality how a rifle club follows the KNSA-
guidelines 
Present Factor “Zodra een schietvereniging lid van de KNSA is, is er echter geen mechanisme waarmee de KNSA regulier toeziet op de kwaliteit van 
de vereniging en de wijze waarop de vereniging omgaat met de KNSA-richtlijnen.” 
65, 4.4.3 
76. How a rifle club follows the KNSA-guidelines is only appearing when a abusive 
situation happens.  
Present Factor “De KNSA geeft aan dat zij geen periodiek toezicht houdt op verenigingen omdat de logistieke organisatie daarvoor niet aanwezig is. 
Hoe de schietverenigingen hun rol in de praktijk vervullen, wordt dan ook alleen bekend als er misstanden aan het licht komen.” 
65, 4.4.3 
5) VERGELIJKING MET ANDERE STELSELS 
77. The Dutch Safety Board compares the Dutch system with forein systems, as 
Belgium, Germany and Finland.  The Dutch system of legal gun ownership 
does not entail certain requirements that are implemented in those 
countries. 
Present Factor 
Possible bias: 
Illusory correlation 
“De Onderzoeksraad heeft gekeken naar de wijze waarop de beheersing van legaal wapenbezit is geregeld in Belgie, Duitsland en 
Finland. Deze landen hebben in het verleden schietincidenten gekend, waarna de regelgeving is aangepast.” 
69, 5.1 
78. A comparison is made with the obtainment of a gun license and a driver’s 
license within the Netherlands.   
Present Factor 
Possible bias: 
 “In dit hoofdstuk worden enkele relevante punten uit de verschillende stelsels kort toegelicht. Naast de wapenvergunningstelsels 69, 5.1 
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There are certain reguirements in obtaining a driver’s license that are not 
necessary in acquiring a gun license.  
 
Illusory correlation van België, Duitsland en Finland wordt ook aandacht besteed aan het Nederlandse stelsel om een rijbewijs aan te vragen.”  
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Appendix B: Cognitive Bias Report 
Specific Bias Types, Biased factors, Relevancy ratings, Consequences on the incident report, & the Direct causes of the bias 
 
Nr Cognitive Bias Relevancy Rating Actor Consequence of the bias on the report Direct Cause Factor Ref. 
       
 Choice supportive bias      
1. Memories about the arguments behind a certain decision could be influenced 
by the choice supportive bias. This was evident with the GGZ. The mental 
institution was aware of Tristan van der V’s mental issues and that he was in a 
possession of a gun. Due to occupational secrecy, they did not find it possible 
to inform the police. They are only allowed to break with occupational secrecy 
when the client causes potential danger to himself and/or others, in the 
presence of an employee of a mental institution. This was in their view not the 
case. This statement seems very plausible, but it only entails reasons that 
support their choice. Arguments for breaking with occupational secrecy are 
not given. When a person is in possession of a gun and has a history of 
attempted suicide, is that not already a direct threat to his own safety?  
 
+++ The GGZ 
 
The Dutch Safety Board not only used reports of other 
investigations, they also based their studies on interviews or 
conversations with several involved parties or persons. When 
these conversations are implemented in the report of the 
Dutch Safety Board, some conclusions could be influenced; 
affecting the course of an interview, resulting in a one sided 
testimony, benefits of alternative options are explored less, 
report is less critical on not breaking with occupational secrecy 
and its options for practitioners. 
Choice supportive bias influences past memories about 
why decisions were made. Features of the choice of 
decisions from involved parties are falsely attributed 
more positive than alternative options. Involved parties 
that are questioned could experience the need to defend 
the choices they made before the accident occurred. 
They will argument why they made a certain choice, and 
they will find it difficult to consider possible errors. It is 
possible that the bias is caused by methods of interviews 
and expert meetings. 
 
25, 34 
 
Missing 
factor 
 
 Expectation bias      
2. The parents of Tristan van der V. assumed that all information about his 
hospitalization in a psychiatric institution was available to the police. Also, 
when Tristan van der V. received his gun license, they assumed that the police 
based their conclusions on the right grounds. Therefore he must be qualified 
to hold a gun license. In other words, the parents had certain expectations 
that influenced their judgment. They expected that the police had already 
gathered all the relevant information and that its conclusion is a sound one. 
The same can be said for the social environment. 
 
+ Parents 
& 
Social 
environment  
 
Information from the social environment is very important and 
not always at hand for the police. The obstacle of expectancies 
in acquiring information from the social environment is not 
investigated. 
The social environment made certain assumptions about 
the information known to the police. This can be caused 
by the notion of expertise. The police are supposed to be 
the experts in determining possible gun abuse. One 
could expect that experts have gathered all information 
from other parties already. Hence, not finding it relevant 
to portray all the information.  
22 
3. A gun-license is sometimes issued even when the special laws-bureau fears for 
gun abuse. When relevant facts cannot be objectively checked, it is already 
presumed that a rejected appeal would get dismissed in an administrative 
appeal procedure afterwards. They already expect a certain outcome which 
influences their decision.  Even when a rejected appeal is confirmed in two out 
of three administrative appeals. 
 
+++ Special Laws  
Bureau 
Gun licenses are granted, despite suspicions about possible 
weapon abuse. No insight is given about how this general idea 
can be eliminated. This is a very important issue because the 
special laws-bureau is the first direct party that can exert 
influence on the control of granting the licenses. This barrier in 
the Dutch Weapon Law should be strengthened. 
Prior experiences and outcomes on administrative 
appeals influence the judgment in granting a license. It is 
assumed that gathered information is not objective 
enough to hold up in an administrative appeal.  
58 
 Framing      
4. In deciding whether there is a fear for gun abuse, the OVV recommends a 
reversed onus of proof. This means that the applicant needs to provide proof 
that he is suitable, instead of the police acquiring contrary proof. This can be 
attained partially through the social environment. When an applicant is the 
one who contacts his environment for this information, framing can happen. 
This request to family or roommates entails providing proof of the applicant’s 
suitability. Hereby, they are framed and prone to only provide positive 
information that would act as proof of the applicant’s suitability.  
 
++ The 
applicant  
& 
Dutch Safety  
Board 
Reversing the onus of proof might cause a frame, where  the 
social environment is hesitant to provide negative information 
on the suitability of the applicant, because the request is made 
by the applicant. Framing would actually be less likely if the 
request came from the police, for example in a formal letter 
which emphasizes the need of an objective assessment. This 
might initiate a frame which focuses on safety and a possible 
threat. The report does describe fears on testimonies from the 
social environment being less objective, but their 
recommendation actually enhances this issue. 
 
Feelings of trust and loyalty might prevent the social 
environment in making an objective judgment. Framing 
can actually be enhanced by the recommendation made 
by the safety board. The Dutch Safety Board 
recommends reversing the onus of proof. This could be 
caused by the narrow scope of the investigation. 
32 
5. It is in the interest of a rifle club to welcome new members and thereby 
prolonging their existence as a rifle club.  This interest conflicts with the 
decision on determining possible abuse of a fire arm by new members. So the 
Rifle club might not be fit to determine if a member can be trusted with the 
use of fire arms.  Information on the applicant might be framed in a way that 
leads to the acceptance of members with a questionable suitability. Reasons 
to not accept them might be given less weight in the decision. 
++ Rifle club Is a rifle club in a position to assess the risk of gun abuse? The 
Dutch Safety board did not discuss this in the report. It could 
be possible that too much responsibility is given to the rifle 
clubs and the National rifle club organization. This could 
especially form a problem when there is no third party that 
supervises the rifle club’s decisions.  
The conflicting interests on determining possible gun 
abuse and the need for new members to prolong their 
existence could influence the judgment of the Rifle clubs.  
43 
 
Missing 
factor 
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 Hindsight bias      
6. The Dutch Safety Board clearly states in the report that in hindsight, Tristan 
v/d V. should not have received a weapon license. This is an example of the 
Board being aware of the hindsight bias. They realize that they probably 
possess more information during the investigation, compared to the 
information the officer had at the time the gun license was granted. 
0 Dutch Safety  
Board 
Not Biased: The Dutch Safety Board clearly state that this 
notion is retrospective. As a result the report will be more 
reliable, because the board has a more realistic view about the 
current situation and the situation before the incident 
occurred.  
Practices in incident investigation have shifted from 
focusing on underlying factors rather than pointing out 
the responsible individuals. The board also mentions this 
aspect in their research protocol. The search for 
underlying factors could have led to the notion that not 
all information was apparent at the time choices were 
made.   
- 
7. Multiple persons from the social environment of Tristan van der V. claimed 
that he did show behavior that caused concern, but in hindsight. The question 
remains if they already had these concerns before the shooting incident 
happened. Looking back to all the possible signs before an accident, it is easier 
to interpret them as relevant. But at the time being, it might not have been 
that clear to the environment that Tristan van der V. would form a threat to 
society. This can also be concluded by the fact, that the social environment did 
not inform the police any concerns about Tristan van der V.  
 
+ Social  
environment 
 
The OVV describes that the judgments of the social 
environment were in hindsight. But they could have been 
more explicit about the effect it has on them. It seems now 
that the environment already had concerns at the time, which 
is uncertain. This could result in giving more weight to the 
provided information from the social environment.  
The hindsight bias is probably due to all the media 
attention and the strong emotions that where elicited by 
the shooting in Alphen a/d Rijn. The public is thereby 
also influenced strongly in thinking that all the facts that 
are known now, should be apparent at forehand.  
 
 
 
21 
 Illusion of control      
8. Illusion of control might affect the investigation by focusing on factors that 
seem more controllable, and diverting attention away from situational factors 
that are less controllable. In hindsight we can say that all information was 
known to the police and the mental institution. The first appeal was indeed 
declined correctly. Due to an error when implementing a new system, the 
special laws bureau was not aware of the earlier decline at the second appeal. 
Same can be said on the institutionalization of Tristan van der V. With these 
facts, it is possible to conclude that the incorrect grant might not be caused by 
faulty procedures, but possibly by slips and lapses made by human error. As 
the latter is less controllable, the illusion of control affects the interpretation 
in perceiving factors as more controllable then they might actually be, thereby 
leading to different conclusions. For instance that overlooking crucial 
information is caused by flaws in the registry system, which is changeable and 
more controllable.  
 
+ Dutch Safety 
Board 
The recommendations made by the Dutch Safety Board could 
be influenced by illusion of control. If found factors entail 
uncontrollable errors like slips and lapses, but are interpreted 
by the board as systematic aspects that can be improved, 
recommendations by the board could be incorrect. So instead 
of changing a system that might not be the problem in the first 
place, one should recommend then to train personnel to 
prevent slips and lapses.  
The illusion of control could be affected by goals, 
motivation and a desire for a certain outcome. It is the 
goal of the Dutch Safety Board to find factors and 
possibilities for improvement. Finding factors that are 
hard to resolve could be seen as a failed outcome, so 
underlying factors are interpreted in a more controllable 
fashion. Society and media attention might also pressure 
the board to find solvable factors. 
15 
 Illusory correlation      
9. A request for a License or prolongation is rejected, when the applicant is 
convicted or institutionalized after an offense in the prior 8 years. A conviction 
older than eight years is seen as ‘soft information’, which means it does not 
hold enough ground to decline an application directly. This suggests that the 
risk for gun abuse is correlated with time and diminishes over the years. The 
special law’s bureau might consider the possibility that the applicant has 
learned from its conviction and is more responsible over time to be trusted 
with a gun license. Is a prior conviction or a psychiatric institutionalization not 
a sign for abuse that will always stay relevant? 
 
 
+++ Special Laws  
Bureau 
& 
Dutch Safety  
Board 
The illusory correlation between a past conviction and time 
influences the risk assessment of gun abuse. The OVV does not 
discuss the relevancy of a prior conviction in attaining the fear 
for gun abuse. Does a prior offender still have the right to gun 
ownership? There might be no clear answer, but attention to 
this discussion could be useful. Existing regulations are not 
discussed or commented on in the recommendations.   
The illusory correlation might be caused by an overload 
of information to process, or too much confidence in the 
theoretical grounds of regulations. The OVV has selected 
the information on psychological state and reversing the 
onus of proof as very important factors in determining 
the fear for gun abuse. This is described in the same 
section of the report as the information on the relevancy 
of a prior conviction. Due to a lot of information, their 
selection might be seen as more relevant than that of a 
prior conviction. Therefore, the theoretical grounds of 
this regulation were not investigated. Another possibility 
is the narrow scope of the report which focuses on the 
incident in Alphen a/d Rijn. 
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Missing 
factor 
 
10. The father of Tristan van der V. has been a member of the DVN for a long time 
and has been in the possession of a gun license since 2003. His license has 
been prolonged eight times during this period. Domiciliary visits have been 
executed on a regular basis and nothing out of the ordinary was ever found. 
Fear for gun abuse was interpreted as low for his father. As a family member, 
the fear for gun abuse might also be interpreted as low for Tristan van der V. 
The good behavior and positive characteristics of his father might have been 
implicitly correlated in the assessment of Tristan van der V.  
 
+ Special Laws  
Bureau,  
Rifle club 
& 
Social  
environment 
Information on a family member could have been transferred 
to Tristan van der V. This might have influenced the risk 
assessment of gun abuse. By not recognizing this bias, the 
board misses important information that could educate rifle 
club members or the social environment in assessing fear for 
gun abuse. 
The positive assessment on the father, who was a 
responsible license holder, could have caused prior 
expectancies on the request from Tristan v/d V. 
Information on grounds to grant the license could have 
given more weight. 
 
11 
 
Missing 
factor 
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11. The parents of Tristan van der V. thought that they could not undertake 
actions to prevent him from requesting a gun license. They based this on the 
argument that he was already an adult and that they did not have any say in 
this decision. Actually, as long as he was living with his parents, they still could 
have a large influence on decisions of Tristan, they do not agree with. His adult 
age does not mean that the parents cannot exert any influence on his 
decisions.  
 
+ Parents of 
Tristan v/d V 
The information of the social environment is very important 
and not always at hand for the police. The Dutch Safety Board 
might underestimate the responsibility of the parents in 
providing information on the applicant, thereby missing 
important factors that can be related to the provision of 
information from the social environment. 
Possible cause is the prior expectancies of the parents of 
Tristan van der V. It is possible that they did not have a 
lot of influence on his behavior in past experiences, 
regarding other aspects.  
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12. In order to improve the functioning of the Dutch system, it is compared with 
the systems of Belgium, Germany and Finland. Countries were included when 
regulations changed after a comparable accident. However, these changes 
have not been proven to be successful yet. It might be better to also include 
countries, where there have been least accidents and their weapon laws have 
proven to be effective. 
 
++ Dutch Safety  
Board 
By making this comparison, the safety board suggests that 
changes in other weapon systems might also work in the 
Netherlands. Those changes are actually made for a certain 
weapon system in a different country. It does not necessary 
mean that the solutions of those systems apply to the Dutch 
system, due to cultural differences and different aspects of the 
related shooting incident. 
Illusory correlations can arise when events are very 
distinctive and observed infrequently (Hamilton, & 
Gifford, 1976), which is true for the incident in Alphen 
a/d Rijn. This could have led to the choice to search for 
similar incidents abroad and focus at the remedial 
actions taken, of which the effectiveness was not yet 
evident. 
 
77 
13. The Dutch Safety Board compares the obtainment of a gun license with a 
driver’s license. These two events seem to be unrelated, but are as a matter of 
fact observed together in a meaningful manner by the Dutch Safety Board. The 
Board uses this comparison to illustrate the difference between the provision 
of information when requesting a driver’s license by the applicant and the 
search of information by the police when somebody is requesting a gun 
license. 
 
++ Dutch Safety  
Board 
When making this comparison, solutions and conclusions are 
derived that could be very meaningful and effective when 
these two systems are indeed comparable. However it is not 
certain that the grounds of requesting a driver’s license are 
equal to the grounds of requesting a gun license.  
In order to make sense of what happened, the 
infrequent and distinctive nature of the incident could 
have led to the selective processing of an unrelated 
event (Hamilton, & Gifford, 1976). Which in this case is 
the request for a driver’s license. 
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 Non-consequential reasoning      
14. Tristan van der V. possessed a semi-automatic rifle which he should not have 
obtained. Procedural mistakes that led to the acquisition of the rifle are 
discussed in the report, but under which circumstances can a semi-automatic 
rifle be used legally? Is it even allowed to be sold in a gun store? Not 
discussing these important aspects can be seen as non-consequential 
reasoning. When a lot of information is evident, irrelevant or other 
information can be seen as more important. It is relevant to know which 
procedures were not followed, so it is correct that this is described. But it 
might be more important to know in which cases this rifle is allowed. And 
taking in to account its risks, should it even be sold legally? 
 
+++ Dutch Safety  
Board 
The OVV might have missed crucial information on why the 
semi-automatic rifle is sold in the first place. In which situation 
is a person allowed to make use of it, and is it responsible to 
sell semi-automatic rifles legally? As abuse of these rifles have 
large mitigation effects, attention to this factor could have led 
to an important evaluation of the legislation involving semi-
automatic rifles. 
 
The narrow focus on merely the incident of Alphen a/d 
Rijn could have caused non-consequential reasoning. The 
board’s focus is on the acquisition of guns through rifle 
sports. Other means to acquire a semi-automatic rifle 
are not discussed, like for example hunting sports or 
weapon collections.  Like with illusory correlation nr 9, 
an overload of information could have also been a 
factor. Procedural mistakes that were made might be 
relevant, but are non-instrumental when the board 
concluded that semi-automatic rifles should not be sold 
legally. 
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Missing 
factor 
 
15. In the report is described how the social environment can be used as a source 
of information, in determining whether or not somebody is capable of 
handling a weapon. The Dutch Safety Board states that the social environment 
is not actively questioned about the applicant, and that they are not invited or 
stimulated to provide information about the applicant. For example, the 
parents of Tristan informed the mental institution about their worries on his 
license appeal. However it is unclear why they did not share this information 
with the police. The board also states that information from the social 
environment is crucial, but difficult to gather objectively. So this is an 
important factor that needs to be investigated further. What were the 
procedures to gather information from the social environment? How can 
these be improved? How can we inform the environment on their options? 
Which changes are necessary to obtain objective information on the 
applicant? Information from the social environment is seen as a crucial factor, 
but these questions were not investigated. 
 
 
 
 
++ Dutch Safety  
Board 
The weapon system relies heavily on obtaining information on 
applicants of gun licenses. As the social environment of the 
applicants are closely involved, they probably know more 
about them then for instance a police department or a rifle 
club. The Safety board however did not investigate which 
options the social environment has in providing information 
about gun holders and which problems are accompanied in 
informing the police. This limitation could be a very important 
aspect of improvement, because the social environment can 
provide a lot of information that is not accessible to the police.   
The board recognizes that information from the social 
environment is important to assess fear for gun abuse. It 
is possible that further investigation on this topic were 
not possible, due to time constraints to finish the report 
on time. 
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 Outcome bias      
16. An SLB-employee was unaware of the fact that Tristan van der V. was 
institutionalized for fear of committing suicide with his licensed gun. He 
believes that he probably would have decided to reject the license request, if 
he was aware of this information. The shooting incident in Alphen a/d Rijn was 
that severe, that it is very likely that the terrible outcome influences his 
judgment in the past time. 
 
+ Special Laws  
Bureau 
It is possible that this piece of information becomes overrated 
report. The risk indicator on mental health receives more 
weight in assessing the fear for gun abuse. Other factors and 
risk indicators that are possibly more relevant or easier to 
obtain, are overshadowed by the outcome bias.  
The SLB-employee was the decision maker, but is also 
the one who evaluates that decision afterwards. So as a 
judge, he also holds all the actor information. However, 
the judge information entails details on the mental 
institutionalization of Tristan v/d V and the terrible 
outcome of the shooting incident. The latter could have 
influenced the evaluation of his decision.  
 
16 
 Primacy effect      
17. In the chapter of the Board’s reflections is described how the Public 
Persecutor announced that Tristan van der V. received a gun license despite 
his hospitalization in a psychiatric institution. Before the Board started their 
investigation, a lot of attention was focused on the mental state of Tristan van 
der V. As this information was highlighted by the media at the beginning of the 
investigation, it is possible that the Board became biased by the primacy 
effect. In the recommendations of the Board, they seem to focus on gathering 
information on the mental state of gun license holders and applicants.  
++ Dutch Safety  
Board 
The primacy effect resulted in a narrow focus centered on the 
aspect of mental health. The report focuses strongly on how to 
acquire medical information on the applicant. The primacy 
effect might have shifted the focus from other important 
aspect and the exploration of other factors, like for instance 
the distribution of semi-automatic weapons. 
 
Early information is processed more careful and 
attentively. Also, preliminary judgment is based strongly 
on cues that are available early. The incident received a 
lot of attention by the media and the public and elicited 
strong emotions. The public were in need for an 
explanation and the media directed the blame quickly to 
the aspect of mental health. This could have resulted in 
the primacy affect and its strong focus on the aspect of 
mental health.  
 
1 
 Recency effect      
18. The recent incident in Alphen a/d Rijn probably influenced the report of the 
Dutch Safety Board more than intended. This situation gave rise to investigate 
the legal weapons law and was the only incident used in their research. 
Although it was a major incident, the investigation of other incidents could 
have been important. If the Safety board would look at incidents in the past 15 
years or for example after changes in the weapon law was made, they could 
come to other conclusions. The mental state of the perpetrators also played 
an important role in incidents that occurred since 1999 and therefore could 
have played an important role in this report. We can conclude that the 
investigation failed to look thorough at past events, thereby falling prey to the 
recency effect. 
  
+++ Dutch Safety  
Board 
Due to the recency effect and its narrow focus, other incidents 
or factors are not explored. If other accidents in the 
Netherlands were investigated, the recommendations made 
by the Dutch Safety Board could have been slightly different. 
Also, when comparable factors were found in other incidents, 
the results would have a higher external validity and be more 
generalizable. The narrow focus of the recency effect leads to 
less improvement of the Dutch Weapons Law. 
 
The recency effect could have been caused by the impact 
the incident made. The shooting incident at Alphen a/d 
Rijn was the main reason for the Board to review the 
regulations on legal weapons. Alphen a/d Rijn might be 
the most important reason to start the investigation, but 
this does not mean that other incidents should not be 
investigated as well. Other incidents were also omitted 
maybe because they were less vivid in the minds of the 
public, due to the extensive media attention on Alphen 
a/d Rijn.  
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 Biases not found:      
 Anchoring 
Actor-observer asymmetry 
Availability heuristic 
Coincidence bias  
Fundamental attribution error 
Halo effect 
Just-world hypothesis 
Self-serving bias 
Stereotyping 
     
 
 
 
